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Institute’s tools, mainly the CPA
examination and AICPA publica
tions, will have a weighty impact
on accounting education — much
more of an impact, incidentally,
than the Gordon or Pierson reports.
Charles T. Horngren
University of Chicago

Ed. Note: The obvious impossibil
ity of printing letters from readers
commenting on a magazine before
the appearance of the magazine has
created a bit of a dilemma for us in
this pilot issue of Management
Services. Therefore, we have de
cided to print excerpts from some
of the letters received this summer
in response to a query from Insti
tute Director John L. Carey as to
members’ reactions to the idea of
the publication.
The publication of such a maga
zine will highlight and reinforce
the commitment of the Institute to
encourage all CPAs to perform the
entire range of management ser
vices consistent with their profes
sional competence, ethical stand
ards, and responsibility.” Further
more, it will help accelerate pro
gressive changes in accounting edu
cation. Any visible change in the

Published by eGrove, 1964

I think this is an excellent idea.
... I am not particularly disturbed
about the success of the enterprise
insofar as subscriptions are con
cerned. I have a greater concern
for the possibility of developing a
continuous flow of material of the
type that you would want for a
periodical of this sort.
Frank S. Calkins
Richmond, Virginia

I would certainly welcome the
publication of a magazine such as
this one is planned to be. It is very
apparent that there
no magazine
presently being published that fully
integrates all phases of managing a
business. We have magazines for
office management, for machine ac
counting, for cost accounting, for
the financial executive, etc., but
none that pulls all fields together.
And. with the use of computers, we
are rapidly heading toward a total
systems concept that forces a con

sideration of the effect of each busi
ness transaction on every part of
the organism and requires instant
reaction throughout the entire sys
tem.
Accounting still remains the lan
guage of business. Accountants
have traditionally seen and had ac
cess to the broad picture and since
the broad picture is now being
fused together, it is only logical
that those most familiar with all
aspects remain as interpreters of
the total picture. But a fusing of in
formation
a basic requirement
and apparently this new publica
tion will fill the need.
J. H. Schlosser, Jr.
Norfolk, Virginia

I wholeheartedly endorse the
idea of a magazine on management
planning and control.
We have found in our own prac
tice constantly expanding oppor
tunities for aid to management in
the information and planning fields.
It would be to our advantage to
have a periodical such as the one
you propose both as a source of
ideas and guidance and as a type
of formal identification of CPAs
with this area.
Allen B. Koltun
New Orleans
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statement of policy
This first issue of Management
Services
a major decision by
the American Institute of CPAs—to
publish a second periodical for gen
eral circulation. Since The Journal
of Accountancy has covered
accounting field with some success
for fifty-eight years, members of the
profession may have questions as to
why there is need for another In
stitute periodical now, and why this
particular area has been chosen.
The answer to these questions is
that the field of management ser
vices is expanding so rapidly, and is
affected so deeply by the rapid pace
of technological developments, that
it has become impossible to give it
full treatment in The Journal
maintain that magazine’s com
prehensive coverage of accounting
principles, auditing, professional
affairs, and taxes. Expansion of
accounting function and the services
expected of professional account
ants has reached such a point that
if The Journal attempts to provide
comprehensive coverage of all of
them, it runs the risk of being ade
quate in none.
Management services is not a new
area to the accountant in public
practice. He has always been inti
mately involved in the creation and
maintenance of the financial report

ing and information systems of his
clients. But the trend toward “total”
information systems in business,
with its consequent integration of
the data flow among business func
tions that have previously been
more or
separate from each
r, is a reality.
man, And that reality
and
has a corollary—the demand that
the accountant be familiar not only
with the traditional financial areas
of his client company but also with
the information needs and respon
sibilities of all company areas.
The very rapidity of this develop
ment—and the impact of new ma
chines and methods—has opened a
whole new dimension to account
ants, many of whom are now work
ing in areas that would have been
foreign to most ten years ago. In
evitably, some firms have done
much more work in these new areas
than others, some have developed
new techniques, new ways of han
dling problems. This magazine will
give all accountants interested in
this area an opportunity to learn
from the experience of others,
to keep abreast of new and original
thinking and approaches.
Accountants—both in public prac
tice and in industry—can also learn
from non-CPAs who are concerned
with any phase of planning, systems
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and controls for business, just as the
non-CPA can learn from the ac
countant. So the columns of this
magazine will be open to anyone
who is concerned with the informa
tion and control principles and tech
niques necessary for decision mak
ing and efficient management. We
in turn hope and believe that Man
agement Services will become
must reading for these specialists.
Someone once said, long before
the first electronic data processor, or
mechanized information retrieval
system, or operations research proj
ect, that as soon as a business grows
beyond the point where all signifi
cant information can be held in the
brain of one
accounting takes
over. Today, the business that can
be run by one man is the exception
rather than the rule. The accounting
function—in its broadest sense—has
become more and more involved
in aiding business management in
its decision-making responsibilities.
That involvement will inevitably
grow in the future. This magazine
is designed to help accountants pre
pare for that rising demand for
broadened service.
These are our goals. We not only
welcome, we actively solicit, your
comments, critical or otherwise, on
how well we achieve them.
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Clark Sloat and Arthur B. Toan, Jr.

• Decision Making-Art or Science?............................... p. 11

Management will always depend to a certain degree
on intuition but the use of mathematical models to
simulate business situations can minimize the risk of
making the wrong decision. The authors illustrate this
by showing how linear programing can be used to find

Robert N. Anthony

•

Framework for Analysis of Management Planning and Control

If clear distinctions between the functions of general
management control, strategic planning,
technical
control could be made, overall management efficiency
could be substantially improved. On the basis of stud-

Robert M. Smith

•

Sidney I. Neuwirth and Michael Shegda
tion of Individuals

•

Hunch and judgment are useful tools in some business
situations, but are very dangerous in evaluating credit
risks, potential employees, insurance prospects and
the like. Scientific analyses can, however, do the
quickly and with minimum risk. The authors outline

•

p. 18

ies made for the Division of Research at the Harvard
Graduate School of Business Administration, this ar
ticle explores some of these basic distinctions.

The Electronic Data Processor - A Reader’s Guide

A very brief introduction to the electronic data proces
sor for those readers who have little familiarity with

Edward B. Cochran

the best possible solution for the common business
problem of minimum cost delivery from several dif
ferent factories to sales
Some of the other tech
niques used in operations research are also discussed
briefly. (Part 1 of two installments.)

p. 25

computers. Some of the basic EDP terminology
plained, as is the binary number system.

ex

Discriminant Analysis - A Technique for Classifica
p. 28
a practical and proven technique for making such
evaluations by a statistical system which automatically
classifies individuals in a group into two or more cate
gories.

Estimating as a Management Tool

p. 32

Estimating is not—or should not be—a function per
ment. The article outlines the proper aims and scope
formed in a vacuum. Meaningful estimates are de
of estimating, and analyzes in detail the strengths and
pendent on a whole range of management arts, and
weaknesses of the estimating function in the average
should be evaluated against...........................................................
total company objectives
commercial company
compared with the same func
for market position, sales volume,
and investtion in an engineering products company.
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Robert E. Schlosser and Donald C. Bruegman
The invasion of the business world by computers has
made many of the traditional protective devices of
internal control impracticable. This has alarmed many
auditors and financial executives. However, the elec
tronic data processor has many features built into it
which provide a certain amount of control, and highly

Theodore Andreychuk

•

•

The Effect of EDP on Internal Control.p. 44
sophisticated
can be programed into it. The
article describes the important controls available in
the machine, and those which can be programed into
its memory, and suggests a logical division of duties
for those concerned with the computer program.

The Psychology of Consulting

Problems with people must be anticipated on any con
sulting assignment, as many an analyst has learned to
his sorrow. A consulting psychologist
some
of the most common personality problems that may be

William E. Arnstein and Edgar A. Mack

•

The conventional breakeven chart may be a treacher
ous weapon in the
of management not trained
in
use, since it relies on a set of fixed assumptions
which may prove to be completely at variance with

p. 52

encountered in the average
as well as
some of the psychological factors that affect the con
sultant himself. He offers practical advice on how to
cope with both.

A New Approach to the Breakeven Chart... .p. 60
actual facts during the period projected by the chart.
The authors suggest a new type of breakeven chart,
based on mark-up on variable costs, as a much more
useful and dynamic aid to decision making.

DEPARTMENTS
About the authors

p. 4

People, events, techniques

p. 6

What people are writing about

p. 63

Current

and magazine articles on subjects of interest to management and management consultants.

A publication of the American Institute of Certified Public Accountants. Opinions expressed in Management
Services are those of the editors or contributors, and may differ from policies of the AICPA and its committees.
Management Services, March-April, 1964. Pub
lished bimonthly. Volume 1, Number 1. Sub
scription rates: $7.50 a year, $1.25 a copy.
Publication, editorial and business office: 666
Fifth Ave., New York, N. Y. 10019. Applica

tion to mail at second class postage rates is
pending at New York, N. Y., and at additional
entry office. Change of address notices and or
ders for subscriptions are to be sent to 666
Fifth Ave., New York, N. Y. 10019.

ordering an address change must give four
weeks’ notice and both old and new address,
including postal zone and Zip Code number.
Copyrighted, 1964, by the American Institute
of Certified Public Accountants, Inc.
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Robert N. Anthony is a professor
of business administration at the
Harvard Business School and is
president of the Management
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ber of the Harvard Business Re
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of Automatic Data Processing in 1956.
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Robert M. Smith, editor of Man
agement Services, has for the past
two years been managing editor of
The Journal of Accountancy. Be
fore that, he was editorial director
of Geyer-McAllister Publications
and editor of that organization’s
Administrative Management.
has collaborated on several books on automation and
systems improvement, and recently wrote the sections
on automation and computers for
forthcoming
American edition of the Oxford Encyclopedia.

Sidney I. Neuwirth is manager of
operations research at Lybrand,
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York City. He is currently pre
paring a book, Operations Re
search for Management, for the
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ganizations. Mr. Neuwirth is a member of the Institute
of Management Science,
Operations Research So
ciety of America, the American Society for Quality
Control,
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Institute of Mathematical Statistics. Michael Shegda
is director of research and devel
opment, management consulting
ces, of Lybrand, Ross
York,Bros.
was
& Montgomery, in New
and
is a principal of the firm. He
a lecturer in the American Insti
tute professional development
course, “An Introduction to ADP.”
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System
Capital
the
ra consultants
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He has conducted a
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at the University of Illinois, Ur
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people, events, techniques
English, Scottish, Irish Accounting Groups Will Give
Examination and Diploma in Management Accounting
A special examination leading to
a diploma in management account
ing is being offered to members of
the five major accounting organiza
tions of England, Scotland, and Ire
land under a joint program organ
ized by the professional groups.
Only
with several years’ ex
perience are eligible.
A “Certificate in Management In
formation” will be given by the In
stitute of Chartered Accountants in
England and Wales and the Insti
tute of Chartered Accountants in
Ireland to members who pass a
simpler examination.
The statement announcing the
new program said, in part:


Publisher: Charles E. Noyes
ment
roduction Manager: Ann O’Rourke

“By management accounting ser
vices is meant the application of
accounting knowledge for the pur
pose of organizing, selecting, com
piling and presenting accounting,
quantitative, and statistical informa
tion derived from all the relevant
records of a business to assist
responsible for management in con
trolling the business and in the mak
ing of day-to-day decisions and in
the formulation of policy, together
with the application of knowledge
and experience of:
“(a) techniques for the organiza
tion, control, and measurement of
production and ancillary services
and for the control, measurement,

and remuneration of human effort;
“(b) commercial and manage
practices; and
“(c) office organization, methods
and equipment.”

Arthur Young Associate
Named Project Director of
Federal Automation Study
Carl W. Clewlow, managing
sociate in charge of management
services in the Washington office of
Arthur Young & Co., has been ap
pointed project director of a new
study of the management of auto
Editor: Robert M. Smith

management
SERVICES

Circulation M

: Mitchell Gresser

Consulting Editors: William E. Arnstein, S. D. Leidesdorf & Co., New York; Kenneth S. Axelson, J. C. Penney Co., Inc.,
New York; Robert Beyer, Touche, Ross, Bailey & Smart, New York; Gerald R. Broucek, Ring, Mahoney & Amer, Ft.
Lauderdale, Fla.; C. C. Crumley, Arthur Young & Co., New York; E. Joe DeMaris, University of Illinois, Urbana; Norman
J. Elliott, Anchin, Block & Anchin, New York; Arthur E. Fox, Individual Practitioner, Miami, Fla.; Clifford E. Graese,
Peat, Marwick, Mitchell & Co., New York; Charles T. Horngren, University of Chicago; Irving Kellogg, Kellogg &
Andelson, Beverly Hills, Calif.; H. T. McAnly, Ernst & Ernst, Cleveland; Gordon L. Murray, Haskins & Sells, New
York; George S. Olive, Jr., Geo. S. Olive & Co., Indianapolis, Ind.; Richard K. Puder, IBM Corp., New York; Arthur B
Toan, Jr., Price Waterhouse & Co., New York; H. G. Trentin, Arthur Andersen & Co., New York; Richard Vancil, Harvard
Business School, Boston; Roger A. Yoder, Detroit Steel Corporation, Detroit.
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matic data processing activities in
THE SHAPE OF THINGS TO COME?
the executive Management
branch of theServices:
Federal A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 1, Art. 14
Government.
of the study will be used
by the President and Congress in
formulating policies on the future
use of automatic data processing
equipment at all Government levels.
In announcing the study, Kermit
Gordon, director of the Bureau of
Budget, said:
“In all areas of governmental ac
tivity, automatic data processing
equipment has been used success
fully to improve management and
operational efficiency. The extent of
its use can be seen by the fact that
annual acquisition and operating
cost of ADP equipment
now
more than three-quarters of a bil
lion dollars.”
Mr. Clewlow and his project staff
will be guided in their work by a
Figure illustrates devices which Diebold Group anticipates will make possible
ten-man project advisory commit
development of much more sophisticated systems within the next eight
tee, one of whose members is Wal
ter F. Frese, CPA, professor of
business administration at Harvard.
Other members of
committee
Program to Determine Probable Developments in ADP
are:
Robert Ramspeck, chairman. Mr.
In Next Ten Years Launched by Diebold Group
Ramspeck, formerly member of
Congress and chairman of the Civil
than twenty U.S. corporations, in
“Machine systems that respond
Service Commission, is now a con
cluding DuPont, Standard Oil
to commands of the spoken voice;
sultant for Eastern Airlines.
Company (California), Xerox,
that read
abstract as well as
Bernard L. Boutine, administra
IT&T,
Equitable Life and John
translate documents and that then
tor of General Services.
Hancock Insurance Companies,
store them away for future recall
Manuel R. Cueto, vice President

Richfield Oil, Southern Pacific Rail
and use by other machines; pattern
in charge of Electronic Planning
way, Field Enterprises, Dun &
recognition devices, learning ma
and Development, New York Life
Bradstreet, United Shoe Machinery
chines and goal-oriented or ‘heu
Insurance Company.
Corporation, and many of the
ristic’ systems are all going to come
Martin Gainsbrugh, vice Presi
electronics and computer
into commercial use during the
dent, National Industrial Confer
manufacturing firms in this coun
next decade. That they will mate
ence
try.
rially affect
daily lives and
J. Herbert Hollomon, Assistant
According to Mr. Diebold, there
society,
as
well
as
our
business
is
Secretary of Commerce for Science
two main assumptions under
more
than
clear.
”
Technology.
lying
the study:
The
speaker
was
John
Diebold,
Dwight A. Ink, Assistant General
1.
That
automation has hardly
president of the Diebold Group,
Manager, Atomic Energy Commis
begun,
the technological
Inc., international consulting firm
sion.
changes
of
the
next
decade will
specializing in automation. The oc
Frederick J. Lawton, former di
make
what
now
seems
the last
was the first public an
rector of the Bureau of
Budget
word
in
modern
systems
appear
nouncement in New York of the
and former Civil Service Commis
“
like
the
Model-T
does
to
us to
Diebold Research Program, a study
sioner.
day.”
John W. Macy, Jr., chairman of
which will explore in specific terms
2. That by facing up to the major
what developments in automation
the Civil Service Commission.
changes
affecting the business, gov
may
be
expected
in
the
ten
Thomas D. Morris, Assistant Sec
ernment, and scientific community
years, and how business firms can
retary of Defense (Installations and
in ten years’ time, “there is much
prepare themselves now for
Logistics.)
we can all do today to prepare for
Martin Shubik, Professor of
new developments.
take advantage of automation
The study is sponsored by more
Economics, Yale University.
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rather than be buffeted
by the Services,
unit, which can be inked to five
Columbus, Ohio, on May 18-19 and
waves of technology. The goal: To
different types of the company’s
in Seattle, Washington, on July 16be the master rather than the vic
computers. When an inquiry is
tim of automation.”
made, words from this “vocabulary”
The second course is a two-day
A European section of the pro
are assembled to form a verbal an
clinic entitled “Developing a Man
l this month,
gram was inaugurated
swer to the telephoned inquiry.
agement Services Practice,” which
and several European companies
Input to the information system is
will be presented in Pasadena, Cali
have already joined as sponsors.
dialed on an office telephone, in
fornia, on May 25-26; Palo Alto,
terms of coded inquiries. Response
California, on May 28-29; in New
to the inquiry, once the computer
York City on July 15-16; in Balti
Equipment outpaces users
has retrieved the desired facts
more, Maryland, on July 9-10; and
its file, comes as a voice message
in Philadelphia, Pennsylvania, on
Mr. Diebold said, at the press
over the communications line link
July 23-24.
conference where the program was
ing the unit to the telephone.
Anyone interested in detailed in
announced, that the revolution in
As an example of how the com
formation about either of these
information technology has thrown
puter might be used, the company
courses should write to the Profes
off several product families, one of
cites:
sional Development Division, Amer
which is the electronic data proces
“An insurance agent in California
ican Institute of CPAs, 666 Fifth
sor. He anticipates that input and
could obtain policy information
Avenue, New York, N. Y. 10019.
output devices, digital files, and
from a company computer in New
communications equipment will
York by dialing a few numbers on
play an increasingly important role
IBM Offers Computer That his telephone. Seconds later, he
in further development of electronic
would hear a verbal reply to his
data processing equipment, and
Can Give Verbal Replies
inquiry.”
will make possible the creation of
According to IBM, the new audio
To Telephoned Inquiries
new systems which will integrate
response unit can be linked by
the three functions of accounting
phone to five different types of IBM
A computer that can give vocal
and finance, engineering and pro
computers—the 1440, 1401, 1460,
answers in reply to telephoned re
duction, and management and de
1410, and 7010 data processing sys
quests has been introduced by IBM.
cision making.
tems.
A vocabulary of words and
Such systems will, however, be
sounds is recorded by human voice
“user-limited,” he said. The capabil
and stored on a magnetic drum
ities of the equipment will be much
Philco Introduces Optical
within the IBM 7770 audio response
greater than the demands made of
Scanner Which Can Read
the equipment because manage
ment will not be able to adapt to
Variety of Type Fonts
A Report to Readers
the machines’ new capabilities as
quickly as those capabilities be
This first issue of Manage
The first optical scanning
come available. The companies
ment Services was preceded
that can “read” a variety of type
which plan now in anticipation of
by a pilot or “preview” issuefonts was announced last month by
the new products to be expected in
very similar to this—circulated
Philco Corporation at a press con
the next ten years will have an im
to about a thousand people.
ference in Philadelphia.
advantage over those which
We are very pleased that the
Previous optical scanning de
do not, he said.
general reaction was good. All
vices have been able to read only
of the
praised by
one font of type and translate it
a majority of the respondents
into some medium for input to
and criticized by a few, which
AICPA Will Hold Two New
electronic data processing systems.
as much as we have ever
Any type other than the specialized
Management Services Courses
hoped to achieve. We do not
font for which the machine was
believe it is possible to offer a
designed was unintelligible to it.
The AICPA’s Professional Devel
publication in which every ar
Philco said that its General Pur
opment Division will present two
ticle is of equal interest to
pose Print Reader will read and
new courses in the management
every reader. It
our objec
translate into machine language let
services area this spring. These
tive to produce a publication
ters in upper or lower case, num
courses are available both to mem
in which most of the articles
and common symbols such as
and to nonmembers of the
are of interest to most of the
periods,
and dashes.
AICPA. The first course is the first
readers,
every article is of
The system transports the docu
in a conference lecture series and
interest to some.
ments, reads and translates them,
deals with systems and procedures
The Editors
and reproduces the written infor
engagements. It will be given in
Published by eGrove, 1964
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tapes,
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tapes, or punched cards. One or
OPERATOR'S CONSOLE
more of these media can be used
for input to any known digital data
processing system.
MASTER CONTROL
It can also edit the documents
being read through programmed in
structions in its internal memory.
Instructions
given the machine
by the “Auto-Load,” a preprinted
sheet containing coded instructions.
The “Auto-Load” for any particu
lar program to be run is first read
legend:
by the machine, which stores the
----------------- CONTROL SIGNALS
instructions in its memory. Then
---— INFORMATION FLOW
----------------- LIGHT PATH
the documents to which the in
structions apply
read. While
Schematic diagram shows steps by which Philco's General Purpose Print Reader
“Auto-Load” sheets for frequently
translates printed or typed data for input to computer.
used documents
preprinted, a
t for nonroutine batches
Rome,
can
the
be prepared quickly by penciling
in the necessary information.
Earlier systems were handi
Honeywell Announces Its First Small Computer;
capped by the fact that only docu
ments originating within the com
Stresses Fact Machine Will Accept IBM Programs
pany and employing the specialized
type the machine could recognize
were understandable to
system.
originally written. This increase in
Honeywell Electronic Data Proc
Philco declares that its machine
Company issued a direct
efficiency and program running
will recognize most common type
speeds is made possible by the in
challenge to IBM, largest producer
writer and business machine fonts.
ternal speed of the Honeywell 200
in the computer field, with the in
Thus, presumably external docu
troduction last month of a small
a two-microsecond (millionth of a
ments could also be read and trans
second) cycle time.”
computer, the Honeywell 200, with
lated automatically for direct input
Significance of the announce
internal operating speeds “up to six
to a computer.
times greater than other small
ment: Many companies have in
vested so much in the programs
computers.”
Four systems ordered
for their machines that they have
Honeywell officials stressed the
been more or less bound to continue
fact
that
an
automatic
program
The company reported that it al
using equipment from the original
conversion
package
called
“
Liber
ready has four Government con
manufacturer. If “Liberator” is as
ator
”
will
permit
swift
and
inex
tracts for its reader system. Three
icient as Honeywell claims
pensive
changeover
from
programs
intoit to
are from the Post Office Depart
be,
an
IBM
user
who
for
any
reason
already
written
for
other
computers
the
ment, and one from the Air De
preferred
Honeywell
equipment
to
the
200.
velopment Center at
New
could replace his IBM machine
They stated that “Liberator” can
York. The Post Office machines are
with the 200 at fairly low cost.
automatically
translate
any
pro
to be used for the reading of ZIP
Internal operating speeds of the
gram
prepared
for
an
IBM
1401,
Code numbers and city and state
new
computer, which represents
1440,
or
1460
computer
system
so
addresses on mail.
Honeywell
’s first venture
the
that
it
can
be
used
almost
imme
Commercial applications could
small
computer
market,
are
given
diately
on
the
Honeywell
200
sys
include any company with a paper
as:
tem.
work volume large enough to make
Cycle time, main memory: Two
A
statement
issued
by
the
com
key punching or other methods of
microseconds
(millionth of a sec
pany
continued:
translating written data into ma
ond);
Access
time:
One microsec
“
The
automatic
conversion
rou
chine language an expensive and
ond.
tine,
coupled
with
the
internal
time-consuming task, Philco spokes
Cycle time, control memory: 500
equipment design of the 200 sys
men said. Specifically, the insur
nanoseconds
(billionth of a sec
tem,
will
permit
IBM
programs
to
ance, manufacturing and transpor
ond);
Access
time: 250 nanosec
run
on
the
Honeywell
200
at
speeds
tation industries were cited as logi
onds.
equal
to,
or
many
times
faster
than
cal candidates for General Purpose
Prices for
central processor,
the equipment for which they were
Print Reader systems.
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managed, and presently we
know the cost but we do not have
the means to measure what they
contribute or really even what
they should contribute. Manage
ment also faces an equally difficult
task in respect to salaries and pro
motional opportunities for the tech
nical worker. Most of them will be
specialists concerned with a single
field of knowledge, yet they must
direct their work towards a com
mon business goal in order to pro
duce profitable results. To be effec
tive they will need to be managed
by a very confident management
team. Thus the management
themselves will need the technical
knowledge and the dedication of
these technical personnel to be ef
fective in their work.”
Honeywell 200 system permits triaxial layout of components. This, the manu
facturer says, simplifies work for operator, and reduces computer room layout
problems. Raised floor is not necessary for connections between units.

depending on the number of central
memory blocks needed (2,048 char
acters or 4,096 characters, up to a
total capacity of 32,768 characters)
are:
Lease by the month: $950 to
$2,825.
Purchase: $42,750 to $127,125.

Internal operations: Decimal and
binary arithmetic (including mul
tiplication and division), logic, pro
the
the
m control, from
peripheral
the
control,
team
from
and editing.
Since
the

Operating speed: Using average
five character operands, 25,000 per
second.

Lockheed Executive Says Technological Change
Will Create New Management Personnel Problems
The rate of acceleration of tech
nological change will make the
problems facing management in
finitely more complex in the next
ten years, according to Norman
Ream, CPA, director of systems
planning at the Lockheed Aircraft
Corporation.
“Every factor making for change
is at work to produce more change
in the future,” he told a group of
executives at the fall meeting of the
Business Equipment Manufactur
ers Association in New York.
One of the most significant
changes to be expected is in the
structure of the work force, Mr.
Ream continued. The fact that
managerial, professional, and tech
nical people are merging into more

10
Published
by eGrove, 1964

or less a single group of labor, far
outnumbering hourly paid person
nel, and will double in size in ten
years, will create severe problems
of cost and administration, he be
lieves.
“The effect will be an increasing
rigidity of the cost structure of
business where
people I just
referred to will have to enjoy a high
stability of employment and will
not fluctuate with production vol
umes, as do members of the work
force, except perhaps over an ex
tended period of time. Therefore
this portion of the labor cost will
be an increasingly fixed cost for
business to absorb.
“These people will also create a
severe problem in how they will

RCA Shows High Capacity
Computer Memory System

(5.4 Billion
Characters)
A random access mass memory
system with a capacity of 5.4 billion
characters (the largest yet devel
oped ) has been announced by RCA,
for use with two of its computers.
Unlike previous memory systems
of very large capacity, the RACE
(Random Access Computer Equip
ment) unit does not employ mag
netic tape. Flexible magnetic cards
which can be individually selected
by
machine are entered into a
raceway and onto a spinning drum,
where they are electronically sensed
by a battery of read-write heads.
the cards can be individually
identified and taken
their mag
azine on signal
the computer,
it is not necessary to search them
serially, as it is with magnetic tape.
Access time is measured in fractions
of a second.
According to the manufacturer,
rental price for the system is lower
than that for most magnetic tape
systems, and far lower than the
rental for magnetic disks. The
RACE unit can be used with either
RCA 3301 Realcom computer
or the smaller RCA 301.
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DECISION MAKING
ART-OR SCIENCE?
Actually, it’s a little of each, but the use of mathe
matical models to simulate business situations makes
possible for the first time almost scientific precision
in many areas of decision making.
by Clark Sloat and

Arthur B. Toan, Jr.
Price Waterhouse & Co.

to the teams so that they can make
the past few years, hun
their plans for the succeeding
dreds of business executives
have, according to their natures,quarter. The management game is
a simulation of a competitive busi
blood pressure and job security,
ness situation just as military ma
either suffered through or exulted
neuvers are a simulation of a shoot
in playing the “management game.”
ing war.
Basically, the management game
You, perhaps, are one of the in
pits several
of executives
creasingly large number of execu
against each other through the me
tives who have subjected them
dium of a computer. Given certain
selves to the emotion-shattering
basic assumptions; size of market,
experience called the management
resources available, number of com
game. How would you describe it?
petitors, etc., each team makes cer
After eliminating the unprintable
operating decisions for its hy
expressions, phrases like the follow
pothetical company. These decisions
ing would probably predominate:
are fed into the computer, digested
and weighed against the operating
• Playing the management game
decisions of the competing teams.
• Practicing decision making
The computer then determines just
• Matching wits with your compet
how much each company has im
itors
proved or worsened its financial
• Choosing business strategies
strength and feeds the results back
ver

O
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These expressions emphasize that
the practice of management
an
art based upon a combination of
knowledge and experience and a
feel for the way human beings act
in typical business situations.
You may not believe this, but an
other group—admittedly a different
kind of group—would probably de
scribe this experience in quite a dif
ferent manner—as, for example:

• Understanding the model
• Numerically evaluating alterna
tive choices
• Computing the odds
• Gaming against a competitive
model
Those individuals would be
stressing the fact that scientific
methods of analysis and evaluation
can play a very important role in
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Formula Used In Management Game To Determine Unit Cost Of Production

making management more effective.
The extremists in one camp
would claim that management is
pure art; the extremists in the other,
it can be made virtually a
science. The moderates, who in our
the
opinion
right, would proclaim
that
practice of business man
agement (like
practice of medi
cine) is a combination of both art
and science in which the two mix
in varying proportions according
to the circumstances of
case.
Perhaps, before proceeding
further, we should properly define
one word which has already been
used—“model,” for the concept of
“model” lies at the heart of
entific approach to business
agement. A model is precisely what
you might think it would be—a
representation of reality. A model
can assume a variety of forms. It
can be physical. Bergdorf Goodman
Co., for example, employs models
in the limited sense of the word so
as to provide madam with a some
what idealistic representation of
what the decision to buy a certain
dress might do for her. A company
which builds a pilot plant to see
how a production process would
work is also building a model.
Models need not be physical. As
a matter of fact, there are far more
models which
not physical than
there
of the other type. A bal
ance sheet is a model—a representa
tion of a condition in monetary
terms. H2O is a model representing
a molecular relationship of the two
elements which
water. An
other model is “length times width
= area”—a model which is ex
pressed in words. It is, of course,
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still a model when it is expressed as
kind of mathematical formula
which we learned in
school:
(L X W = A)
It is possible that some clever in
dividual could build a physical rep
resentation of your business, al
though this would not be easy to
do. It is much easier to prepare a
model of a business or most parts
of a business in nonphysical terms
—in terms, actually, of mathe
matical formulas.
A management game (which is
intended to represent a hypothetical
business) is based on a formula or a
series of formulas. This can be
proven by the mere fact that the
game can be run on a digital com
would be disclosing
no
r. We
skimming
than
true

the
are
the
secrets by citing a few of these
our
true

formulas:
Co + Cr - Ce = Cr
(Cash on hand at beginning of
game plus cash received less cash
expended equals cash on hand at
end of period one.)
P = S - G - E
(Profit equals sales less cost of
goods sold less expenses.)
You may bridle a bit about dig
nifying or confusing these wellknown relationships in this man
ner. You should not. Formulas are
the language of the mathematician
and the scientist and they have
every bit as much right to their lan
guage as you do to yours or, per
haps more appropriately, as your
secretary does to her particular
brand of shorthand.
Formulas, of course, can express
ideas and relationships which
far more complicated
the sim

ple, straightforward linear relation
ships I have just illustrated. It is a
well-known physical fact, for ex
ample, that the octane rating of a
gasoline can be raised by the addi
tion of tetraethyl lead. But it is also
that the rate of improvement
in the octane rating decreases with
increasing lead concentration—that
is, octane rating does not increase
linearly with lead concentration.
The same thing must be
about
advertising. There must be some
change, maybe several changes, in
rate at which advertising pro
duces an increase in sales. One of
more picturesque figures of
speech—“
cream”—
indicates just how frequently this
changing
the
off relationship does occur.

The mathematician or
scientist
would also have a shorthand way
of expressing this more complicated
idea. In the particular hypothetical
case represented by the graph, it
might be something like this:

(Advertising increases sales but
at a decreasing rate.)

15
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An article written by the devel
opers of one management game
provided the incidental intelligence
that, at one stage in its develop
ment, the formula shown at
top of the facing page determined
the unit cost of production.
Both are more complex ideas and
formulas—but obviously nowhere
near the limits of
Stated an
other way, the mathematical for
keep pace with the complex
ity of the idea.
We could go on and on and ulti
mately build up a model which
compared at least roughly with the
formulas on which the game is
based. We could do this by the ex
perience gained in observing what
happened in this game and by
drawing upon other experiences
within and without the business
world which we feel are compara
ble. If we could do the same thing
for some part of a particular com
pany or industry and/or the busi
ness world in general we would
then have a mathematical repre
sentation of a real situation.

The limitations; the benefits
Then, all we would have to do
would be to replace the letters in
the formulas with some numbers
and we could tell what would hap
pen under any set of conditions.
you have undoubtedly discovered
already, this would be an easy thing
to do (1) if you could only figure
out why the business acted the way
it did in the past, and (2) if you
could only feel pretty certain that
the business or model would act
the same way in the future.

There are several troubles: (1)
the relationships both within and
without the company
exceed
ingly complex; (2) the information
about what actually happened is in
large part inaccurate or incomplete;
and (3) there is real uncertainty
about the actions which will be
taken by yourself and others in the
future and the nature of the social,
political, economic and physical en
vironments at the time these ac
tions are taken.
Yet, anyone who manages in any
thing other than a capricious man
ner must attempt to work out the
best estimate he can as to what
these facts and relationships were,
are and will be. Otherwise he is
guessing, hunching and hoping—
“flying by the seat of his pants.”
What the moderate claims he can
help management do is not to take
over management but rather by
the application of some of the tech
niques of the scientific method to
help provide (1) a deeper insight
into the nature of business relation
ships, (2) a better
of assign
ing values to many of these rela
tionships, and (3) a better means
of reducing or at least taking ex
plicit cognizance of the uncertainty
which surrounds many business
plans and actions. The use of the
words “deeper” and “better” was
quite deliberate, for the moderate
s no claims that he has
either
rates,
the ultimate approach or the ulti
mate solution.
There are a number of techniques
employed by the scientific approach
—far more than can be covered in
this paper in sufficient detail to pro
vide any real knowledge of them.
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Let us, therefore, skim through a
number of techniques. First, let us
take a somewhat limited although
definitely “real-life” problem and
show how one mathematical tech
nique called linear programing
might be used. It is a very com
mon problem—what is the best way
to distribute a product from fac
tories to dealers? If it is common,
it is also complex.
The scientific approach would
say that you must take into account
at least the following:
1. The standard of service you
desire to render your dealers and
indirectly your ultimate customers
2. Production costs
3. Transportation costs
4. Inventory carrying costs
5. Data handling costs
To simplify matters, let us con
sider only the second and the third
of these.
Let us use some figures, shown in
Exhibit I, page 14.
The problem is to determine: (1)
how much each plant should pro
duce, and (2) which dealer should
be supplied from which plant in
order to minimize the sum of pro
duction cost and transportation
cost.
This is a simple version of the
way this problem would appear in
most business situations because we
have intentionally made it so. Nev

ertheless, the problem stated is not
an easy one. If you attempt to solve
it using merely business judgment
you will encounter quite a few con
flicts. When you try to take advan
tage of the best freight
you
will find that you are not loading
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forms of mathematics are
some of the plants sufficiently
to
solve
rather
formulas
take advantage of their lower cost
needed.
in less than five minutes, of which
Of particular significance in this
of production. When you try to take
fewer than five seconds were re
quired for the actual computing.
problem is the fact that the linear
advantage of the full capacity of
programing solution provides two
low-cost plants, you will find that
The answer to the problem is shown
additional optimum programs, i.e.,
freight costs are out of line. Fur
in Exhibit III, page 16.
three solutions were obtained, each
ther, even when you do the best
You can do rather well with a
of which yields a minimum cost
pencil and paper with this extreme
of allocating that you know how
schedule. This information could be
ly simple problem. How long, how
to do, you will have no specific idea
very useful to management since a
how much better a
is ac
ever, would it have taken you to
particular one of the three solutions
tually possible.
arrive at the optimum answer and
might be preferable on some basis
how would you have known when
In any situation of this nature,
other than minimum cost. Perhaps
you had arrived there?
where you are caught between the
The optimum solution to this
some more or less intangible factors
devil and the deep blue sea, math
problem was secured through
relating to the personalities of the
ematical methods become valuable
plant managers, for example, might
in selecting the best, or optimum,
use of one of the mathematical
suggest the desirability of choosing
course of action.
techniques known as “linear pro
Let’s take a look at how this prob
one alternate best
over the
graming.” This is a method used
others.
to produce the best
to a
lem can be solved. Exhibit II, fac
An interesting and perhaps not
problem where the relationships
ing page, shows the formula used.
self-evident fact is that one of the
As you can see, the development
fall into a straight line—
benefits to be obtained from
linear—where total costs vary di
of this formula does not appear too
this approach is the determination
formidable when it is broken down
rectly with volume, for example. In
of the best course of action to be
the foregoing problem, cost was
into its elements and
relation
followed when things go wrong—
sumed to vary directly with volume
ships of the various factors
ex
i.e., in a time of crisis. Some com
plained in the words we normally
—it was a problem merely of select
use in our
They are
panies which have made investiga
ing the best out of a number of
tions of what actually happened
frightening, however, to the non
courses of action. This relationship
when a plant, part of a plant or
mathematician when merely pre
doesn’t always hold true (in real
something else became inoperable
sented as a body of symbols. How
life, it would
surely not be
have concluded quite definitely
ever, through the use of these for
true even in this case)—so linear
these
that they make their big mistakes—
and with the aid of a largeprograming doesn’t solve all prob
and their expensive ones, too—when
scale computer, it was possible to
lems. In those cases, different types

EXHIBIT I

WAREHOUSE

B
C
D
E
F
G
H
I
J
K
L
M
N

MARKET
(10# UNITS)
50M
250
75
25
30
40
50
200
60
40
20

70
10

1

$.250
.175
.100
.140
.195
.325
.350
.290
.295
.220
.450
.175
.200
.225

TRANSPORTATION COSTS FROM
PLANTS
3

$.375
.250
.225
.220
.190
.210
.190
.190
.175
.090
.200
.350
.350
.375

$.375
.325
.275
.225
.150
.175
.150
.220
.190
.210
.175
.275
.300
.325

$.500
.450
.425
.425
.400
.235
.210
.125
.110
.150
.175
.325
.325
.350

5

$.175
.140
.175
.190
.220
.315
.325
.240
.250
.215
.340
.175
.200
.225

l,070M

PRODUCTIVE
CAPACITY

l,300M

UNIT PROD'N COST
(10# UNITS)
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4

250M

300M

250M

300M

200M

$10.80

$10.75

$10.65

$10.80

$10.75
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EXHIBIT
II
not. If you were pressed long
Formal Mathematical Statement of Problem
enough and hard enough you might
end up with a statement like this:

Let
Xij = no. of units of product manufactured in plant i(i = 1,2.. . .5)
and shipped to market j(j = 1,2.... 14)
Cij = unit cost of manufacturing product at plant i and shipping
to market j
then
CijXij = cost of manufacturing Xij units of product at plant i and
shipping this quantity to market j
so that the total manufacturing plus shipping cost to be minimized is
given by
14
c= Σ Σ CijXij
i = 1 j = 1
Since the market requirements are limited and the plant capacities are
likewise limited, it is necessary to include these restrictions in the solu
tion. Thus, let
Rj = no. of units required by market j(j = 1,2.... 14)
and
Ai = no. of units capable of being produced at plant i (i= 1,2. .. .5)
then the Xij which minimize the above cost function must satis
fy the following restrictions:

5
Σ

Xij = Rj (j = 1,2 .... 14)

i= 1
Σ Xij ≥ Ai (i = 1,2 .... 5)
j = 1
and finally since negative shipments are not meaningful here we must
have that

ESTIMATED

PRODUCTIVE
minimum
the

CAPACITY
- 1,600,000
1,350,000 — 1,450,000
1,250,000 — 1,350,000
are
by
1,150,000
- 1,250,000
1,050,000 — 1,150,000
Less than
1,050,000

are 1,450,000

PROBABLE
to
QUENCY
to
rate
OF
our
OCCURRENCE
90 50
1% 25
3

to

3
2
1

100%

Let us now look at sales. In most
“real-life” situations, you would al
most certainly not be willing to
your ability to estimate total sales
(let alone sales by individual areas)
with anything like that degree of
precision. Something like this might
therefore result:
PROBABLE FREQUENCY
OF OCCURRENCE
ESTIMATED ERROR
Over
+ 30
+ 50%
10
+ 10 to + 30%
- 10
+ 10%
- 30
- 10%
10
- 50 to - 30%
100%

Xij ≥ 0 for all i and j
For the benefit of those who may have forgotten the meaning of some
of the mathematical symbols used above:
Σ is a summation sign, the limits of the summation indicated by the
5

numbers written above and below the sign. Thus Σ Xi denotes the
i=1

sum X1, X2, X3, X4, X5, the index ranging from 1 to 5.
Finally, the symbol ≤ indicates that the left hand side is smaller than
or equal to the right hand side; the symbol ≥ that the left hand side is
greater than or equal to the right hand side.

the unexpected happens. The ad
vantages of the combination of
mathematical formulas and com
puter are that alternative methods
can be ascertained rather quickly
in an unemotional manner, with a
high degree of assurance that the
suggested solution is a good one in
light of the new conditions.
If we had the space, we could dis
cuss many additional interesting
problems using these
other
techniques. It would appear more
productive, however, to explore a
few ideas about probability and
statistics since they are extremely
important tools in decision making.
In the illustration of how prod
FRE were to be allocated among
ucts

factories, certain figures were used
for expected sales, productive ca
pacity, transportation costs, etc.
For purposes of the illustration,
they were considered to represent
the future. Would they? We must
confess, we
uncertain. To admit
we are uncertain is a start but un
fortunately it helps little, for we are
certain or uncertain in very differ
ent ways and different degrees
about
items.
Take the figures for productive
capacity, for example. How likely is
it that the productive capacity will
be 1,300,000 units? You might
that, barring strikes and
ca
tastrophes, you are fairly certain
that this capacity can be reached,
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These
probabilities related to
ideas of future events of a
somewhat general type. Other prob
abilities can be developed which
more specific:

1. What is the probable traffic
pattern over
George Washing
ton Bridge throughout a day?
2. What is
probable number
of customers desiring service in a
bank during a Friday peak?
3. What is the probable number
of mechanics’ requests for tools at
a tool crib during various periods of
the day?
4. What is the chance that we
will be out of stock if we carry a
given
quantity of a par
ticular item of inventory?
5. What is the probable number
of buses which will be out of ser
vice on a given day because of
mechanical breakdowns, etc.?
What is the significance of prob
ability data? Just this: It helps
businessman to take specific cog
nizance of the degree to which un
certainty exists and thus to plot al-
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issue]them to causes without, you
might say, getting excited about it.
EXHIBIT III
Statistics is full of words like “ran
dom,
” “stratification,” “confidence
OPTIMUM (MINIMUM COST) SOLUTION
level,” “standard deviation,” etc.
Plants
The way you use statistics may be
5
4
1
2
3
WAREHOUSE
REQ'MENTS
very warm-blooded indeed, but
Alternative 1:
50,000
A
50,000
basically the process itself is not.
B
150,000
70,000
30,000
250,000
This last statement is in fairly
C
75,000
75,000
sharp
contrast with
subject
D
25,000
25,000
30,000
E
30,000
—game theory—which also involves
F
40,000
40,000
mathematical statistics. It is a
50,000
50,000
“theory” which states the quite ob
200,000
H
200,000
60,000
I
60,000
fact that in a situation in
40,000
J
40,000
which
two or more forces are com
20,000
K
20,000
5,000
peting for the same goal, the strat
L
150,000
145,000
70,000
70,000
egy employed by the opposing
10,000
N
10,000
forces
is itself of vital importance
200,000
300,000
250,000
250,000
300,000
Plant capacities
40,000
0
190,000
Unused plant capacity
in selecting the best strategy to fol
low. This is just as true whether it
Alternative
70,000
(70,000)
L
be in a game of tennis or in war
(70,000)
70,000
M
where each force directly opposes
Alternative III:
the other as it is when the op
10,000
(10,000)
L
ponents compete for some third
(10,000)
10,000
N
party—such as the customer and
—
$11,503,000
Total production cost
his
Game theory is at
—
Total transportation cost

Total cost

ternative strategies or a single
strategy taking these facts into
consideration.
A businessman in the illustration
previously cited would be quite
likely to consider that a capacity of
and
1,300,000 units would be available
in the next period since this will be
true 94 times out of 100 and be
cause in 97 times out of 100 avail
able capacity would equal or ex
ceed 90 per cent of 1,300,000—and
could presumably, therefore, be
brought up to 100 per cent either
by depleting inventories, working
overtime, etc. He would therefore,
in
absence of specific informa
to the contrary, be inclined to
make his plans on the assumption
the capacity would be avail
able.
Sales estimates are quite a differ
ent matter. In 35 per cent of the
cases, sales would fall below ex
pectations by
10 to 50 per
cent. Much less “certainty.” This
would probably lead the business
man to adopt a more cautious pol
icy in producing and stocking items
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174,325

$11,677,325

also to incur the expense of
constantly revising his forward
sales estimates. More cautious, yes;
but how much more cautious? It
would depend on
potential loss
overstocking, the potential
loss of sales resulting from under
stocking,
increased or marginal
costs of producing additional quan
tities on an accelerated or emer
gency basis, etc.
Once again, within the limits of
ability to obtain data, all this
can be expressed mathematically
and thus an optimum strategy can
be developed taking cognizance of
probability that a given set of
conditions will occur a given num
ber of times.
thus can help
to cope with the risks of uncer
tainty.
There is one additional fact about
statistics which might be mentioned
before we leave this unsophisticated
and definitely incomplete discussion
of them. Many forms of statistics
are fairly cold-blooded; they search
for normal and abnormal patterns
of behavior
often attempt to

base of the management
A good deal of the game theory
you have applied has been intuitive.
You have taken certain facts, and
added certain hunches about what
others might do in the process
of deciding how you will play. If
you had this game stated as a for
mula and had the necessary com
puting capacity available, you could
actually compute what your best
play would be if your
took certain action (or actions
within certain ranges). If you then
also applied your estimate of the
probability that your opponents
would take certain actions, you
could work out what would be the
play which would most often be
most profitable for you in accord
ance with your concept of the situa
tion. You could likewise work out
probable consequences (both
favorable
unfavorable) of tak
ing another course of action. There
would thus be available a valuable
device to sharpen management
planning and to reduce the impact
of uncertainty on business plans.
The theory of games is, as yet,
used relatively infrequently—pri
marily because the mathematics of
such complex situations cannot be
satisfactorily handled. Undoubted
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0

Facility
—production alloca
businessman for many years and he
ly, however, this difficulty will be
Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 1, Art. 14
tion:
has
rather
successfully
coped
with
overcome sometime so that we may
Standard of service
them through the application of
expect this theory to play an in
Production
costs
good
judgment.
He
has
produced
creasingly important role in busi
Transportation
costs
logical
answers
to.
these
ness life.
problems.
However,
with
the
assis
Inventory
costs
Thelocation
theory of games is only one
Data handling costs
tance of these mathematical tech
of a number of theories or models
(The illustration previously
niques,
he
can
normally
improve
which are being applied to practical
discussed
at some length is
these
answers.
Generally,
if
the
business problems. Among the more
typical
of
these
problems.)
problem
has
been
carefully
studied
well-known theories being put to
and
the
best
possible
judgment
an
work on practical problems we
Service facility (men—equipment):
swer supplied, that improvement is
might mention:
Standard of service—cost of delay
not great—often only 5 to 15 per
Cost of facilities
1. Mathematical programing
cent, but at times it is less and at
(Service facilities include the
(which includes linear program
times substantially more. This ad
men and equipment provided
ing and transportation type models
ditional improvement, however, can
for such things as toll booths,
as special cases)
place a company in a far better
teller cages, check-out counters,
2. Queuing or waiting line analy
competitive position and often
tool cribs, etc.)
sis
means the difference between a
3. Search theory (which is con
moderately successful and a highly
Breakdown protection:
cerned with the development of a
successful operation, for most of
Probability—frequency of occur
pattern of most profitable oppor
this
to 15 per cent is added
rence and duration
tunities )
straight to net profits (or at least to
Standard of excellence
4. Automatic control theory,
net profits before taxes).
Cost of standby facilities
which includes the formal consider
At the present time we must ad
Cost of maintenance
ations related to the “feedback”
mit frankly that we do not know all
(Applies to such diverse areas
principle
of the potential uses for these OR
as buses broken down, em
5. Information theory as it per
techniques. We do know a good
ployees absent, machine tools
tains to the gathering, processing
many uses. Let me cite someout of service, etc.)
and disseminating of data
stressing once again that we are
6. Failure theory as applied to
Effort allocation:
trying to find the best way to equate
problems
involving
preventive
As—Sales effort
a number of interrelated factors.
maintenance policies
As—Product mix
Inventory control:
As—Quality control
Of
in addition to the
Variations in lead period
This obviously not intended to
above specific types of models, one
Variations in item demand rate
be a catalogue—only an indication
utilizes directly some very basic
Marginal cost of carrying stock
of types of areas in which the tech
mathematical disciplines, such as:
Marginal cost of “ordering” or
niques can be used.
producing lots of various sizes
a. Matrices (useful for input-out
Simulation, the use of models as
put analyses)
Penalty for being out of stock
an aid to more precise decision
b. Probability and statistics (as
Exposure to obsolescence
making, is so obvious an aid to
we have noted earlier)
(Inventories can include such
management that
comparatively
things as repair parts, produc
c. Higher algebra (including the
recent emergence in business would
theory of equations)
tion materials, salable items,
be surprising, except for one factor.
d. Differential and integral cal
airline hostesses, etc.)
Although the mathematics of de
culus
cision making is relatively simple,
Production scheduling and control:
e. Concepts taken directly from
the number of computations that
Capacities of machines
geometry
must be made in even a fairly un
Length of production cycle
and many more, limited only by
Cost, etc., of carrying buffer
complicated business situation so
the nature of the problem and the
stocks
intolerable that many of the most
ingenuity of those responsible for
valuable techniques could never
Influence of lot size on produc
its formulation and solution.
have been used without the de
tion costs
Breakdown probabilities
velopment of electronic computers,
Areas of application
Characteristics of demand for
which can make millions of simple
The problems which are now be
product
computations in a
The second article in this series
ing solved by the mathematical
Cost of emergency production
techniques of OR (for this is what
will outline the relationship be
(Scheduling and control apply
tween mathematical management—
we have for the most part been dis
not only to factories but also
cussing) are certainly not new
to such “nonfactory” activities
if we can use that phase—and high
problems. They have bedeviled the
speed data handling.
as train movements, etc.)
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“Planning and control systems" is usually used
as a generic term. However, this article points out
that there are many different planning and control
processes in business, and suggests a classification
of
which can serve as a . . .

FRAMEWORK
FOR

ANALYSIS
by Robert N. Anthony
Harvard Graduate School of Business Administration

and humans are both
mammals, some generalizations
that apply to one species also ap
ply to the other. It for this reason
that
new surgical techniques
can be tested on dogs before being
risked on humans. But dogs and
humans differ,
unless these
differences are recognized, gener
alizations that are valid for one
species may be erroneously applied
to the other. For example, canine
behavior can be largely explained
in terms of conditioned reflexes,
but human behavior is much more
complicated. Similarly, some gen
eralizations can be made about the
ince dogs

S

This article based on research done
for the Division of Research at the Har
vard Business School and financed by
The Associates of the Harvard Business
School. Both the professional and
cial aspects of this support are gratefully
acknowledged. An expanded treatment of
the subject is planned for publication by
the
of Research.
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whole planning and control proc
ess in a
however, there
actually are several quite different
types of planning and control proc
 mistakes may be made if
esses, and
a generalization (principle, rule,
technique) valid for one type is
applied to the other.
The purpose of this article is to
suggest a classification of the main
topics or "species” that come within
the broad term, Planning and Con
trol Systems, and to suggest dis
tinguishing characteristics of each.
Hopefully, this will lead to a sort
ing out and sharpening of prin
ciples and techniques applicable
to each species.
The
particular
classification
chosen has been arrived at after
careful analysis of how well various
alternatives match statements made
in the literature
more impor
tant, what is found in practice. It
is, however, tentative. Better
schemes may well be developed,

and we expose this one primarily
in the hope that discussion of it
will lead to agreement on some
scheme, not necessarily this.
In this article, we shall focus on a
process labeled management con
trol. We shall describe its main
characteristics, and distinguish it
from processes labeled
planning and technical control.
(Two other processes, financial
counting and information
are also relevant, but space does
not permit a discussion of them
here.)
Obviously, we do not assert that
these processes can be separated by
sharply defined boundaries; one
shades into another. Strategic plan
ning sets the guidelines for man
agement control, and management
control sets the guidelines for tech
nical control. The complete man
agement function involves an inte
gration of all these processes, and
the processes are complementary.
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Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 1, Art. 14

Psychological considerations are dominant in management control . . .

We do assert that the processes
are sufficiently distinct so that those
who design and use planning and
control systems will make expensive
errors if they fail to take into ac
count both the common character
istics of a process and the differ
ences between processes. This
article will deal with these similar
ities and differences and point out
some of the errors that are made
when they
not recognized.

of a division, and at the same time
lessens the profits of the company
as a whole, there is something
wrong. Technically, this purpose
can be described as goal congru
ence.

“Total” system necessary

Psychological considerations are
dominant in management control.
Activities such as communicating,
persuading, exhorting, inspiring,
and criticizing are an important
Management control
part of the process.
Management control is the proc
Ordinarily, a management control
ess of assuring that resources are
system is a total system in
sense
obtained and used effectively and
" it embraces all aspects

that
of
system

"the

in the accomplishment
ently
the
the are
man
these
the
control
company
’s operation. It needs to be
those
of
arethe organizations objectives. 
a total system because an important
the
are
Management control is a process
management function is to assure
carried on within the framework
that all parts of the operation are in
established by strategic planning.
balance with one another, and, in
Objectives, facilities, organization,
order to examine balance, manage
and financial factors are more or
ment needs information about each
less accepted as “givens.” Decisions
of the parts.
about next year’s budget, for ex
With rare exceptions, the man
ample, are limited by policies and
agement control system is built
guidelines prescribed by top
around a financial structure; that is,
agement. The management
resources and outputs are expressed
process is intended to make pos
in monetary units. Money is the
sible the achievement of planned
only common denominator by
objectives as effectively and effi
means of which the heterogeneous
ciently as possible within
elements of output and resources
givens.
(e.g., hours of labor; type of labor;
The purpose of a management
quantity and quality of material;
control
is to encourage man
amount and kind of products pro
agers to take actions which
in
duced) can be combined and com
the best interests of the company.
pared. (Although the financial
For example, if the system is struc
structure is usually the central fo
cus, nonmonetary measures such
tured so that a certain course of
action increases the reported profits
as time, number of persons, and
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reject and spoilage rates are also
important parts of the system.)
The management control process
tends to be rhythmic; it follows a
definite pattern and timetable,
month after month and year after
year. In budgetary control, which is
an important part of the manage
ment control process, certain steps
taken in a prescribed sequence
and at certain dates each year: the
dissemination of guidelines,
preparation of original estimates,
transmission of these estimates
up through the several echelons in
organization, the review of these
estimates, final approval by top
management, dissemination back
through
organization, operation,
reporting, and the appraisal of per
formance. The procedure to be fol
lowed at each step in this process,
the dates when the steps are to be
completed, and even the forms that
to be used can be, and often
are, set forth in a manual.

Interlocking subsystems
A management control system is,
or should be, a co-ordinated, inte
grated system: that is, although data
collected for one purpose may dif
fer from
collected for another
purpose, these data should be rec
oncilable with one another. In a
sense,
management control sys
tem is a single system, but it is per
haps more accurate to think of it as
a set of interlocking subsystems. In
many organizations, for example,
three types of cost information are
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: Management Services,
No. 1, March-April
1964 [whole
issue] policies as to manage
(including
needed Vol.
for 1,management
control:
ment
control and other processes);
(1) costs by responsibility centers,
the
acquisition
and disposition of
which
used for planning and
major
facilities,
divisions,
or subsid
controlling the activities of respon
iaries;
the
markets
to
be
served
sible supervisors; (2) full program

and
distribution
channels
for
serv
costs, used for pricing and other
ing
them;
the
organization
structure
operating decisions under normal
(as distinguished from individual
circumstances; and (3) direct pro
personnel
actions); research and
gram costs, used for pricing and
development
of new product lines
other operating decisions under
(
as
distinguished
from modifica
special circumstances, such as
tions in existing products and prod
when management wishes to utilize
uct changes within existing lines);
idle capacity. (“Program” is here
sources of new permanent capital;
used for any activity in which the
dividend policy; and so on. Strate
organization engages. In industrial
gic planning decisions affect
companies, programs consist of
physical, financial, and organiza
products or product lines, and
tional framework within which op
“product costs” can be substituted
erations are carried on.
in the above statements.)
Line managers are the focal
points in management control. They
Irregular in nature
are the persons whose judgments
Briefly, here are some ways in
are incorporated in the approved
which the strategic planning proc
plans, and they
the persons who
ess
from the management
must influence others and whose
performance is measured. Staff
control process.
A strategic plan usually relates to
people collect, summarize, and pre
sent information that is useful in
some part of the organization,
the process, and they make calcula
rather than to the totality; the con
cept of a master planner who con
tions which translate management
judgments into the format of the
stantly keeps all parts of the organ
system. Such a staff may be large
ization at some co-ordinated op
in numbers; indeed the control de
timum is a nice concept but an
Strategy is used here in the usual
partment is often the largest de
unrealistic one. Life is too compli
sense of deciding on how to combine
partment in a company. However,
cated for any human, or computer,
and employ resources . . .
the significant decisions are made
to do this.
by the line manager, not by the
Strategic planning is essentially
staff.
irregular. Problems, opportunities,
and “bright ideas” do not arise ac
cording to some set timetable, and
Strategic planning
they have to be dealt with when
planning
the process
ever they happen to be perceived.
of deciding on changes in the ob
The appropriate analytical tech
jectives of the organization, in the
niques depend on the nature of
resources that are to be used in
problem being analyzed, and no
attaining these objectives, and in
over-all approach (such as a mathe
the policies that are to govern the
matical model) has been developed
acquisition and use of these re
that is of much help in analyzing
sources.
all types of strategic problems. In
The word strategy is used here in
deed, an overemphasis on a sys
its usual sense of deciding on how
tematic approach is quite likely to
to combine and employ resources.
stifle the essential element of cre
Thus, strategic planning is a process
ativity. In strategic planning, man
having to do with the formulation
agement works now on one prob
of long-range, strategic, policy-type
lem, now on another, according to
plans that change the character or
the needs and opportunities of the
direction of the organization. In an
moment.
industrial company this includes
The estimates used in strategic
planning that affects the objectives
planning are intended to show the
of the company; policies of all types
expected results of the plan. They
Published by eGrove, 1964
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EXHIBIT
are neutral Management
and impersonal.
By con
trast, the management control proc
SOME
ess, and the data used in it,
MANAGEMENT CONTROL
STRATEGIC PLANNING
intended to influence managers to
Staff and top management
Line and top management
Person primarily involved
take actions that will lead to desired
Large
Small
Number of persons
results. Thus, in connection with
Administrative; persuasive
Creative; analytical
Mental activity
Complex; much judgment
Less complex
Variables
management control, it appropri
Tends to be short
Tends to be long
Time period
ate to discuss how “tight” an oper
Irregular, no
schedule
Rhythmic;
timetable
Periodicity
ating budget should be: Should the
Prescribed procedure,
Unstructured; each
Procedures
problem different
regularly followed
goals be set so high that only an
All encompassing
Tend to focus
one
Focus
outstanding manager can achieve
aspect at a time
them, or should they be set so that
Relies more
internal
Relies more on external
Source of information
and historical
and future
they are attainable by the average
More tangible; action
Intangible; precedent
Product
manager? At what level does frus
within precedent
setting
tration inhibit a manager’s best ef
Crucial and difficult
Relatively simple
Communication problem
Much less difficult
Extremely difficult
Appraisal of soundness
forts? Does an attainable budget
lead to complacency? And so on. In
strategic planning, the question to
be asked about the figures is sim
spends in thinking about the future
quires that steps be taken to inhibit
ply: Is this the most reasonable
is
taken from time that could other
communication.
(Wide
communi
estimate that can be made?
wise
be used in controlling current
cation
of
the
decisions
that
result
Strategic planning relies heavily
operations,
so in this indirect way
from strategic planning is obviously
on
information, that is, on
strategic
planning
can hurt current
important, but this
part of the
data collected from outside the
performance.
And,
of course, the re
management control process.)
company, such
market analyses,
verse also is true.
Strategic planning
essentially
estimates of costs and other factors
More directly, many actions that
applied
economics,
whereas
man
involved in building a plant in a
are taken for long-run, strategic rea
agement control
essentially ap
new locality, technological devel
sons make current profits smaller
plied social psychology.
opments, and so on. When data
than
they otherwise would be. Re
Both
management
control
and
from the normal information sys
search
and some advertising ex
strategic planning involve top man
tem are used, they usually must be
penditures
are obvious examples.
agement, but middle management
recast to fit the needs of the prob
The
problem
of striking the right
(i.e., operating management) typ
lem being analyzed. For example,
balance
between
strategic and oper
ically have a much more important
the current operating
of a
ating
considerations
one of the
role in management control than
plant that are collected for measur
central
problems
in
the
whole
man
they have in strategic planning.
ing performance and for making
agement
process.
Middle managers usually are not
pricing and other operating deci
major participants in the strategic
sions usually must be restructured
planning process and sometimes
before they are useful in deciding
Consequences of confusion
are not even aware of the fact that
whether to close down the plant.
a plan
being considered. Many
Following are statements illus
operating executives are by temper
trating some of the consequences of
Communications are limited
ament not very good at strategic
failing to make a distinction be
Another characteristic of the rele
planning. Also, the pressures of cur
tween strategic planning and man
vant information is that much of it
rent activities usually do not allow
agement control.
is imprecise. The strategic planner
them to devote the necessary time
“We should set up a long-range
estimates what will happen, often
to such work. Currently, there is a
planning procedure and work out a
over a rather long time period.
tendency in companies to set up
systemized way of considering all
These estimates are likely to have a
separate staffs which gather the
our plans similar to the way we
high degree of uncertainty, and
facts and make the analyses that
construct next year’s budget.” (A
they must be treated accordingly.
provide the background material
long-range plan shows the esti
In the management control proc
for strategic decisions.
mated consequences over the next
ess, the communication of objec
These and other differences be
several years of strategic decisions
tives, policies, guidelines, decisions,
tween management control and
already taken. It part of the man
and results throughout the organi
strategic planning are summarized
agement control process. Although
zation is extremely important. In
in Exhibit 1, above.
it provides a useful background for
the strategic planning process, com
Strategic planning and manage
considering strategic proposals, it
munication is much simpler and
ment control activities tend to con
not strategic planning. Strategic
involves relatively few persons; in
flict with one another in some re
proposals should be made when
deed, the need for secrecy often respects. The time that management
ever the opportunity or the need
CONTRASTS
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PROCESS

is perceived in a form that best pre
sents the arguments.)
“The only relevant costs are in
cremental costs; pay no attention to
fixed or
costs.” (This is so in
strategic planning, but operating
managers are often motivated in
the wrong direction if their deci
sions are based on incremental
costs; for example, in intracompany
transactions.)
“We may be selling Plant X some
day. We should therefore
up the
operating reports so that manage
ment will have at its fingertips the
information it will need when it is
deciding this question. For ex
ample, we should show inventory
and fixed assets at their current
market value.” (Operating reports
should be designed to assist in the
management of current operations.
Special compilations of data
needed for such major, nonroutine
actions as selling a plant. Collection
of such data routinely
both too
expensive and likely to impede
operating decisions.)
“Our ultimate goal is an all
purpose control system—integrated
data processing—so that manage
ment will have all the data it needs
for whatever problem it decides to
tackle. We should collect data in
elemental building blocks that can
be combined in various ways to
answer all conceivable questions.”
(This is an impossible goal. Each
strategic proposal requires that the
data be assembled in the way that
best fits the requirements of that
proposal. No one can foresee all
the possibilities. The “building
block” idea is sound within limits,
but the limits are not so broad that
all problems are encompassed.)
“All levels of management should
participate in planning.” (All levels
of management should participate
in the planning part of the manage
ment control process, but operating
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managers typically do not have the
time, the inclination, or the analyt
ical bent that required for form
ulating strategic plans. Further
more, such plans often must be
kept highly secret.)

Technical control
Technical control is the process of
assuring the efficient acquisition
and use of resources, with respect
to activities for which the optimum
relationship between outputs and
resources can be approximately de
termined.
The definition of technical control
refers to outputs and resources.
Outputs are the accomplishments
of the organization, what it does,
and resources are the inputs which
the organization consumes. For a
whole
the outputs
the
goods and services sold, which
measured by revenues earned, and
the inputs are costs and expenses
incurred. In rough terms, “output”
equals “results,” and “resources”
equals “cost.”
One of the important tasks in an
organization is to seek the optimum
relationship between outputs and
resources. For some activities, this
optimum relationship is fairly easy
to establish: To manufacture a
given part should require such-andsuch labor, a certain sequence of
machine operations, and so on. For
other activities, there exists no
“scientific” (even in the loose sense
of this term) way of establishing
the optimum relationship; for these
activities, decisions as to what costs
to incur depend on human judg
ment.
The term “managed costs” is a
descriptive one for those types of
resources for which an objective de
cision as to the optimum quantity
to be employed cannot be made.
An important management function

is to make judgments as to the
“right” amount of managed costs in
a given set of circumstances. These
are, by definition, subjective judg
ments.
Management control applies to
the whole of an organization, and
to any parts of the whole in which
managed costs are
Technical control applies to those
activities, and only to those activi
ties, in which there are no signifi
cant elements of managed
Or
more simply, in the management
control process, management judg
ment is an important element; in
the technical control process, the
technique itself is
As an example of technical con
, consider
inventory control. If

time,

the demand for an item, the cost of
take
storing it, its production cost and
production
and the loss in
volved in not filling an order are
known or can be reasonably esti
mated, then the optimum inventory
level and the optimum production
schedule can both be calculated,
and reasonable men will agree with
the results of these calculations.
In other than exceptional circum
stances, these calculations can de
termine the actions that should be
n. Management intervention is
necessary only when these excep
tional circumstances arise.

contrast,
Some areas
can’t be measured
By
consider the legal
department of a company. No de
vice can measure the quality, or
even the quantity, of the legal ser
vice that constitutes the output of
this department. No formula can
show the amount of service that
should be rendered nor the opti
mum amount of costs that should
be incurred. Impressions as to the
“right” amount of service, as to the
“right” amount of cost, and as to
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In the technical control process, the technique itself is dominant. . .

whether the relationship between
the service actually rendered and
the cost actually incurred was
“right” are strictly subjective. They
are judgmentsis made by manage
ment. If persons disagree on
judgments, there is no objective
way of resolving the disagreement.
Yet the legal department as a part
of the whole organization must be
controlled; the chief counsel must
operate within the framework of
policies prescribed by top manage
ment. The control exercised in this
situation is management control.
Examples of activities that can be
subjected to technical control are:
automated plants, such as cement
plants, oil refineries, and power
generating stations; the direct oper
ations of most manufacturing plants
(but often not the overhead ex
pense items); production schedul
ing; inventory control; the “order
taking” type of selling activity; and
order processing, premium billing,
payroll accounting, check handling,
and similar paperwork activities.
Examples of activities for which
management control is necessary
are: the total activities of most
manufacturing plants, which in
clude such “judgment” inputs as in
direct labor, employee benefit and
welfare programs, safety activities,
training, and supervision; most ad
vertising, sales promotion, pricing,
selling (as distinguished from order
taking) and similar marketing ac
tivities; most aspects of finance;
most aspects of research, develop
and design; the work of staff
units of all types; and management
activity itself.
The control appropriate for the
whole of any unit which carries on
both the technical and the manage
ment types of activities is manage
ment control. The control of the
whole accounting department is
management control even though.

technical control
appropriate for
certain aspects of the work, such as
posting and check writing.
Some people believe that the dis
tinction between the two classes of
activities described above is merely
one of degree rather than of kind;
they say that all we are doing is
distinguishing between situations
where control is “easy” and “diffi
cult,” respectively. We think the
distinction is more fundamental
than that, and hope this will be ap
parent from the following brief list
of characteristics that distinguish
management control from technical
control.
Management control covers the
whole of an organization. Each
technical control procedure is re
stricted to a subunit, often a nar
rowly circumscribed activity.
Just as management control oc
curs within a
of policies derived
strategic planning, so techni
cal control occurs within a set of
well-defined procedures and rules
that are derived from management
control.
Control is more difficult in man
agement control than in technical
control because of the absence of a
“scientific” standard with which
actual performance can be com
pared. A good technical control
system can provide a much higher
degree of assurance that actions
proceeding as desired than can
a management control system.

Rules can be programed
A technical control system is a
rational system; that is, the action
to be taken is decided by a
of
logical rules. These rules may or
may not cover all aspects of a given
problem. Situations not covered by
the rules are designated as “excep
tions” and are resolved by human
judgment. Other than these excep

https://egrove.olemiss.edu/mgmtservices/vol1/iss1/14

tions, the application of the rules is
automatic. The rules can in prin
ciple be programed into a com
puter, and the choice between us
ing a computer and using a human
being depends primarily on the rel
ative cost of each method.
In management control, psycho
logical considerations are domi
nant. The management control sys
tem at most assists those who take
action; it does not directly or by it
self result in action without human
intervention. By contrast, the end
product of an inventory control sys
tem can be an order, or a decision
to replenish a certain inventory
item, and this order may be based
entirely on calculations from for
mulas incorporated in the system.
(The formulas were devised by hu
man beings, but this is a manage
ment control process, not a techni
cal control process.)
In a consideration of technical
control, analogies with mechanical,
electrical, and hydraulic systems
reasonable and useful, and such
terms as feedback, network balanc
ing, optimization, and so on, are
relevant. It is perfectly appropriate,
for example, to view a technical
control system as analogous to a
thermostat which turns the furnace
on and off according to its percep
tion of changes in temperature.
These analogies do not work well as
for management control sys
tems, however, because the success
of management systems is highly
dependent on their impact on
people, and people are not like
thermostats or furnaces; one can’t
light a
under a human being
simply by turning up a thermostat.
A management control system is
ordinarily focused on a financial
structure, whereas technical control
data are often nonmonetary. They
may be expressed in terms of man
hours, number of items, pounds of
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1, No. 1, March-April
1964 [whole
issue] are statements illus
Following
relatively
unimportant
part. The
waste, and so on. Since each
tech
trating
the consequences of failing
system can help motivate the man
nical control procedure designed
to
make
a distinction between man
ager to make decisions that are in
for a limited area of application, it
agement
control and technical con
the
best
interests
of
the
organiza
is feasible to use the basis of mea
s

:
tion,
and
the
system
can
provide
surement that is most appropriate
“
Computers
will
make
middle

information
that
aids
the
manager
for that area.

management obsolete.” (Although
in making these decisions; but
computers can replace human be
many other stimuli are involved in
Approximations meet data needs
ings in technical control, they are
motivating the manager, and good
not a substitute for the human
information does not automatically
Data in a technical control sys
judgment that is an essential part
produce good
The suc
tem are in real time and relate to
of the management control proc
cess or failure of the management
individual events, whereas data in a
ess.)
control process depends on the per
management control
are
“Business should develop a man
often retrospective and summarize
sonal characteristics of the man
agement control system like the
many separate events. Computer
ager: his judgment, his knowledge,
SAGE and SAC control systems
his ability to influence others.
specialists who do not make such a
that work so well for the military.”
distinction, dream about a
(The military systems mentioned
that will display to the manage
Technique is all-important
are technical control sytems. They
ment the current status of every in
are not related to the management
dividual activity in the organiza
In technical control, the system
control problem in the military, let
tion. Although this could be done,
itself
a much more important
alone that in business.)
it should not be done; management
part of the whole process. Except in
“The way to improve the man
doesn’t want such detail. Manage
fully automated operations, it is an
agement control process is to de
ment does not need to know the
exaggeration to say that the system
velop better management decision
time at which lot No. 1007 was
is the process, but it is not much of
rules.” (This implies that mathe
transferred from station 27 to sta
an exaggeration. The technical con
matics, rather than human beings,
tion 28; rather, it needs to know
trol
ordinarily states what
is the essence of management con
only that the process is, or is not,
action should be taken; it makes
trol. )
proceeding as planned, and, if not,
the decisions. As with any opera
“Transfer prices should be calcu
where the trouble lies.
tion, management vigilance is re
lated centrally.” (This gives no
Similarly, technical control uses
quired to detect an unforeseen
recognition to negotiation and the
exact data, whereas management
“foul-up” in the operation, or a
exercise of judgment by divisional
control needs only approximations.
change in the conditions on which
managers.)
Material is ordered and scheduled
the technique
predicated. And
in specific quantities, employees
“If you follow the planning and
management will be seeking ways
control techniques described in this
paid the exact amount due them,
to improve the technique. In gen
book, your profits are a near pre
but data on management control re
eral, however, the degree of man
dictable certainty.” (This implies
ports need contain only two or
agement involvement in technical
that the technique, rather than the
three significant digits and are
control is small, whereas in man
quality of management, is the prin
therefore rounded to thousands of
agement control it is large.
ciple determinant of success.)
dollars, to millions of dollars, or
As new techniques are devel
even (in the
S. Government) to
oped, there is a tendency for more
billions of dollars.
and more activities to become sus
Summary
A technical control system re
ceptible to technical control. In the
We have described several sub
quires a mathematical model of the
factory, the production schedule
systems that come under the gen
operation. Although it may not al
that was formerly set according to
ways be expressed explicitly in
eral heading, “planning and
the foreman’s intuition
now de
systems.” Although related to one
mathematical notation, there is a
rived by linear programing. And,
another, they have different pur
decision rule which states that
although not too long ago it was
poses and different characteristics;
given certain values for parameters
believed that technical control was
a, b, . . .
action X is to be taken.
different ways of thinking about
appropriate only for factory oper
each of them are therefore required.
Models are not so important in
ations, we now see models and
Generalizations about the whole
management control. In a sense, a
formulas being used for certain
area are, if valid, so vague as not
budget or a PERT network
marketing decisions, such as plan
models associated with the manage
to be useful. By contrast, useful
ning salesmen’s calls and planning
ment control process, but they
direct mail advertising. This shift
generalizations, principles, and
techniques can be developed for
not the essence of the process.
probably will continue; it is a large
each of the subsystems. Mistakes
The formal management control
part of what people have in mind
system
only a part of the man
when they
“management is
are made when those valid for one
agement control process, actually a
becoming increasingly scientific.”
subsystem are applied to another.
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A readers guide to the

ELECTRONIC

DATA

PROCESSOR

flashing panel lights, the
clatter of the printing mech
anism, its sheer size,
above all,
the waves of comment, criticism,
and praise it has received, make the

electronic data processor seem an
awesome and mysterious deity, as
remote from humbler business ma
chines as man from amoeba.
But the differences between the
electronic computer and the desk
calculator, the typewriter, the filing
cabinet are more apparent
real.
Yet, at the same time, it is perfect
ly true that computers have already
revolutionized
even the
firm that has never used one—and
perhaps never will—has already
been affected by the data processor.
And, in the future, all business will
become increasingly involved with
and affected by electronic comput
ing devices.
This paradox explained by the
fact that, while computers perform
no single, individual action that
ts

I

cannot be duplicated by some other
machine, they do have three char
acteristics in and of themselves:
1. They are capable of such fan
tastic speeds of calculation that,
even though each computation they
perform is relatively simple, the
number of computations that can be
made in a short period of time
makes possible business applica
tions previously completely im
practicable-daily financial reports
for a company operating across the
nation, daily inventory reports, or
sales analyses, for instance.
2. They have enormous storage
capacity—they are in effect filing
systems as well as calculators—so
that needed information can be
drawn on or filed—stored—at
as great a speed as calculations are
performed. By the same
this
immense storage capacity
it
possible to file entire sequences of
instructions to the computer—pro
grams—within the computer itself,
so that at a given signal the com

https://egrove.olemiss.edu/mgmtservices/vol1/iss1/14

puter can carry on long and com
plicated processing routines with
out human intervention or super
vision.
Needless to say, the instructions
themselves must be prepared by a
human being before storage within
the machine.
3. Since all computers incorpo
rate “input” and “output” units, in
formation flowing into the elec
tronic data processing system need
not be physically transported as
it may be with punched card ma
chines, for example. Once within
the system, any desired manipula
tions of the data can be accomp
lished entirely by the system.
“System” the key word. For an
electronic data processor, even
though the term
used as a sin
gular, is composed of four distinct
units:
1. An input device or devices to
translate data from the numbers
and letters used in business into
the code symbols used within the
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system—the machine language.
level
not, eliminate old inventory figure,
: Managementmemory
Services,the
Vol.precise
1, No. 1,inventory
March-April
1964 [whole
issue]
2. A storage device or memory.
for every inventory item “on hand
store new inventory figure in mem
3. A central processing or arith
and on order” at the central con
ory, end program. Go to next item.
metic
control unit that acts on
And so on through every inven
trol point at
beginning of what
a combination of stored data drawn
tory item the company must stock.
ever
period is to be used.
and fresh data fed in
This is a greatly oversimplified
through the input device, in accord
version of what the computer does.
Instructions must be detailed
ance with the instructions outlined
Actually, a great many more in
in its stored program. A control
Now, inventory disbursement re
structions than this would be neces
console is sometimes a separate
ports for the time period (which
sary for even such a simple pro
unit, sometimes combined with the
can be as short as a day)
fed
gram as the one given. And a more
arithmetic unit.
elaborate program, in which
through
input device into the
4. An output device, which can
computer, on updating inventory
system. The computer would act on
translate the results obtained by the
the reports according to instruc
levels, automatically calculated pro
computer from the machine’s lan
tions,
in its memory, which
duction schedules to satisfy inven
guage back into a
usable by
would be programed roughly as
tory needs, and even printed out
humans or other machines.
follows:
raw material orders in terms of

OUTPUT UNIT

CONTROL PANEL

“MEMORY” OR STORAGE

INPUT UNIT

HONEYWELL 200 COMPUTER

CENTRAL PROCESSING UNIT
Basically, in a practical business
application, the four units
make up the data processor might
work in this fashion. Let’s suppose
computer’s assignmentspecified,
is to up
date an inventory for a large com
pany which must keep several
thousand items in stock at all times
at a central inventory control point.
Let’s assume, too, that
com
puter has already processed pro
duction figures and shipments just
before the inventory processing so
that the machine has
in its
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1. Read disbursements for day. If
no disbursements, end program,
proceed to
(inventory) item.
2. If disbursements have been
made,
to previous inventory
level, bring back figure for previous
level. Subtract disbursement figure
from previous inventory figure.
Check result against desired maxi
mum-minimum inventory level for
item. If below minimum or above
maximum, print out message. (For
management
under manage
ment-by-exception principles.) If

the production schedules
would require extremely detailed
instructions.
Given such a program, the com
puter can make decisions—of the “If
this, do this; if not, do that” type. It
is the complexity of the application
that determines the complexity of
the computer program. The ma
chine itself can perform only
simplest individual actions; it may
multiply by repeated additions; it
may subtract and divide by using
complement addition. But its power
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W of
arePlanning,
working with
two symbols,
1 and 0, and
number
lies in its ability
to do hundreds
Management
Services: AofMagazine
Systems,
and Controls,
Vol.a 1binary
[1964],
No. system
1, Art. based
14 on powers
of the base. 2. All right, then, our basic number structure (in decimal figures) by columns is:
thousands of such simple calcula
1(2
8(23)
2(21)
4(2 )
64(26)
32(25
16(24)
tions every
Many short
and our binary notation
for decimal number 11 is
which mathematicians have known
1
1
1
0
then
for decades are completely beyond
the decimal value of which
2
0
1 = 11
would
its powers, but it can still solve the
most complicated mathematical
problems at far greater speed than
any human—as long as a human has
devised the program to be followed
to arrive at the solution.
live electric bulb in a table lamp
ing processed and locations in the
must be in one of two conditions—
computer’s memory. Thus, in the
on or off. If we designate one con
inventory example given above, all
Can they teach themselves?
dition as 1 and the other as 0, we
inventory
would probably be
Can computers learn? The pres
have the elements needed for a
arranged in ascending numerical
ent computers can, in the sense of
binary number system—which is
order by part number. The corre
learning what not to do. There
the system used within computers.
sponding information locations on
famous applications where com
The binary number system uses
previous inventory level for each
puters
programed to play
only two symbols, 1 and 0, in con
part would be stored in the same
checkers or chess, and where the
trast with the ten, 0 through 9, used
order within the computer’s mem
machines continually improve their
in the decimal system, and expres
ory. If information was needed at
game. The improvement is based
ses quantities in powers of the base
any time on just one part—say part
simply on the computer s recording
2
the decimal system does in
number 42519A—the computer
in its memory every move it has
powers of the base 10.
would have to search through its
ever made that has been wrong. At
entire memory until it reached the
each move in each subsequent
How binary notation works
storage location corresponding to
game, it searches its memory to see
In the decimal system we have a
that number. Now, it is possible for
if the position of the pieces is simi
unit column in which 1 represents
many computers to extract needed
lar to a situation it has ever met
1 (100); a tens column, in which 1
information from any storage lo
before. If so, and the move made in
represents 10 (101); a hundreds
cation or address directly from the
the earlier game has been success
in which 1 represents 100
address without searching through
ful, the computer repeats it. If it
(102 and so on. Similarly, in bi
all preceding locations. This is
was unsuccessful, the computer
nary notation, we have a unit
random access.
dictates through its printing mech
column in which 1 represents 1
anism an alternative move. By a
“Real-time” processing
(20); a twos column, in which the
process of elimination, the machine
symbol 1 represents 2 (21 a fours
It is important because, under the
0)
can eventually play a winning
)
2
column, in which the symbol 1 rep
former system,
it was wholly im
8
be
.
as );
items

);
resents 4 (22); an eights column, in
practical for the computer to do

column,
which 1 represents 8 (23); etc.
more than one job at a time. It had
Terminology
to process all data for one applica
It is perfectly possible to repre
Some computer terms sound ex
sent any decimal number by its
tion at one time—what is known as
tremely impressive, as technical jar
batch processing. With random ac
equivalent in binary notation. Thus
gon often does, but on examination
the decimal number 11 would be
cess it is possible for a computer to
prove extremely simple.
represented in binary notation by:
give instantaneous answers to indi
Solid state computers. The com
1011
vidual queries. This is known as a
puters built in the fifties generally
real-time system, since information
The chart at the top of the page
employed vacuum tubes in their in
illustrates the concept.
can be processed immediately,
ternal circuitry. Today’s computers
whereas under batch processing it
Since almost all modern com
use transistors, which are faster,
puters automatically convert the
has to be stored until a sufficient
more reliable, permit a computer to
amount of similar data is accu
decimal numbers used for input
be housed in much smaller units
mulated to make the computer run
into the binary system used within
than was formerly possible, and
worthwhile. With batch processing
the computer, and translate letters
eliminate the extreme heat gener
there is always a time lag between
and operating signals into coded
ated by earlier computers. A trans
the provision of information and
binary representation, binary num
istorized computer is a solid state
the processing of information.
bers are an unnecessary worry for
computer.
Binary numbers. Computer com
the analyst. Once he knows what
Random access. All computers
ponents, since data processors use
they are, and his curiosity is satis
originally stored information in
electronic circuitry, can be in one
fied, he can for all practical pur
some medium that required syn
of two possible conditions—“on” or
forget about them.
chronization between the data be
“off,” positive or negative, just as a
Robert
Smith
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DISCRIMINANT

ANALYSIS
Presenting a new statistical technique which
makes it possible to classify individual members
of a group—such as credit applicants—and as
sign them a clearly defined part of the whole
by Sidney I. Neuwirth and Michael Shegda

Lybrand, Ross Bros. & Montgomery

for the decision. Below are three
of items into dis
different applications, among the
tinct groups is an acute prob
lem for management in many com many possibilities:
panies. For optimal results, the
Credit—Applicants for credit at a
classification should not be based
bank, finance company, department
on random choice but rather, upon
store, etc., can be classified
a systematic methodology.
“good risks” and “bad risks.” Such
Discriminant analysis is a tech
factors as income, job classification,
nique by which individuals can be
time at present address, etc., are
classified into categories on a syste
analyzed for the historically “good”
matic basis. Basically, it provides a
and “bad” applicants to develop a
statistical
of separating indi
profile of the respective groups.
viduals into two or more groups
The profile of a new credit appli
based upon an analysis of their
cant is compared to the profiles of
characteristics.
good and bad applicants and an as
signment is made, i.e., accept or re
Applications
ject the applicant.
There are many different
in
which discriminant analysis can be
Guidance—Many tests of achieve
applied—
any decision-mak
ment and performance are per
ing process which involves classifi
formed on students in college or the
cation into two groups as a basis
new employee in industry. The

C

lassification
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scores on these tests and numerical
measures of achievement can be
correlated with success or failure.
Discriminant analysis provides a
means for selecting potentially suc
cessful persons
when used on
a periodic basis, may provide early
warning about students or em
ployees who are not likely to make
the grade.
Casualty Insurance—The casualty
insurance company which writes
automobile insurance is often faced
with the problem of classification
of driver-applicants in view of dif
ferences in premium for drivers
with differing driving experiences
and backgrounds. Under a “merit
rating” system, automobile bodily
injury (B. I.) and property damage
(P. D.) premiums can range
25 per cent below standard for the
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preferred risk to 25 per cent above
Average
Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964],
No. 1, Art. 14
standard for the “accident prone”
Characteristic
Good Risk
Bad Risk
or “substandard” risk. Hence, the
Age
38
34
driver-applicant has to be classified
Time at Present Address
88
40
in many cases prior to the deter
Time at Present Job
97
48
mination of automobile B. I. and
Income
416
339
P.D. premiums. Based on key char
acteristics of the driver-applicant’s
history, a scoring system, developed
through the use of discriminant
analysis, may be developed which
will permit rapid and accurate
teristic 3) x (Value
The average values of each of
classification.
of Characteristic 3)
characteristics are as shown above.
+ (Weight of Charac
The score for the average good risk
teristic 4) x (Value
As indicated, discriminant analy
is:
of Characteristic 4)
sis
a statistical technique which
Score = (0.1) x (38) +
+
provides a mechanism by which a
(8.2) x (88) +
the
population can be separated into
(7.3) x (97) +
two parts.
(2.0) x (416)
Each member of a population is
= 3.8 + 721.6 + 708.1
defined by a set of characteristics.
+ 832.0
+ (Weight of Charac
For example, in a credit application
= 2265.5
teristic n) x (Value
the set of characteristics may in
of Characteristic n)
clude such things as “Age,” “Time
The score for the average bad risk
at Present Address,” “Time at Pres
is:
The above computation may be
ent Occupation,” “Monthly In
best illustrated by an example from
Score = (0.1) x (34) + (8.2)
come,” and others. The composite
the credit field. A balanced sample
x (40) + (7.3) x
of these characteristics represents a
of historically good risks (paid-up
(48) + (2.0) x
profile of the applicant. If the popu
loans) and historically bad risks
(339)
lation is composed of two distinct
(charged-off loans) are selected.
= 3.4 + 328.0 + 350.4
parts, specifically, if the population
The characteristics measured are:
+ 678.0
of credit applicants can be sub
= 1359.8
Characteristic 1: Age (years)
divided into two parts, good risks
Characteristic 2: Time at Present
and bad risks, discriminant analysis
Hence, we have a score scale
Address (months)
provides us with a mathematical
similar to Figure 1, except that it is
Characteristic 3: Time at Present
way to determine the relative
in quantitative terms:
(months)
weight or importance of each char
x
x
Characteristic 3: Income (Per
acteristic so that the resultant pro
1359.8
Score Scale
2265.5
month)
Average Score
Average Score
file of each of the two
are at
of Bad Risk
of Good Risk
opposite ends of a scale.
As a result of the discriminant

x

x

Bad
Profile

Scale

Good
Profile

Figure I

To provide a usable methodology,
these profiles are translated into nu
merical scores. The basic equation
for determining a score requires
only multiplication and addition
and is of the form
Score = (Weight of Charac
teristic 1) x (Value
of Characteristic 1)
+ (Weight of Charac
teristic 2) x (Value
of Characteristic 2)
+ (Weight of Charac

analysis, the following “weights”
are determined to effect maximum
separation of the two groups:

Characteristic
Weight
1—Age
0.1
2—Time at Present Address 8.2
3—Time at Present
7.3
4—Income
2.0

Therefore, the final equation for de
termining a score is:
Score = (0.1) x (Value
Characteristic 1)
4- (8.2) x (Value
Characteristic 2)
+ (7.3) x (Value
Characteristic 3)
+ (2.0) x (Value
Characteristic 4)
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of

of
of
of

Figure 2

Since the weights and average
scores are based on data from a
sample of historically good and bad
risks, there will be variation around
these average scores. Such variation
is normal and provides us with a
means for verifying the significance
of the average scores.
Since there is some overlap in the
distributions, e.g., shaded area in
Figure 3, it is necessary to test
whether the difference between the
average scores for the bad and good
risks can be attributed to chance
alone or whether this difference is
real. If the latter is true, then we
have established the technical
soundness of the “weighting” and
the score scale. This verification
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Computers put this tool within easy reach . . .

a. Potential gain for correctly
classifying a credit applicant that
actually defaulted is the dollar
value of the loan or the outstanding
principal at the time of default plus
any follow-up costs.
b. Potential loss for incorrectly
classifying a credit applicant that
actually repaid is the interest on the
loan.
In this case, it can be seen that
there is no equivalence between the
potential loss and potential gain; on
a dollar basis, there is a greater loss
by misclassifying a bad applicant
than by misclassifying a good ap
plicant. Hence, the breakpoint is
not midway between the average
scores for good and bad applicants.

Breakpoint
Score

Accept

Reject

Simulation techniques used

1359.8

Score Scale

2265.5
of Good Risk
Average Score

Average Score
of Bad Risk

Figure 4

accomplished by application of
statistical theory, namely, a statisti
cal test of significance.

What is “breakpoint” score?
Once having established the
technical soundness of discriminant
analyis applied to a particular prob
lem, it
important to determine
how the score will be used in classi
fying a new member entering the
system. In the case of credit appli
cants, the more specific question is
“What is the ‘breakpoint’ score,
above which an applicant is ac
cepted and below which an appli
cant is rejected?” This is illustrated
in Figure 4:
This breakpoint is not necessarily
midway between the two averages.
The key factors in determining the
breakpoint are:
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a. Potential gain for correctly
classifying a member of the popu
lation that had been originally mis
classified.
b. Potential loss for incorrectly
classifying a member of the popula
tion that had been classified cor
rectly originally.
If the potential loss for a mis
classification is equal to the po
tential gain for a correct classifica
tion, the breakpoint would be mid
way between the two averages.
However, every application of dis
criminant analysis must be judged
in terms of its own characteristics.
To illustrate further the break
point analysis, let
consider credit
applicants again. If we examine
known good risks (historically) and
known bad risks (historically), the
key factors in the breakpoint analy
sis would be:

Breakpoint analysis is performed
by
of simulation techniques.
The score for each of the historical
ly good and bad applicants
de
termined. Various breakpoint scores
are tested in a logical sequence and
the potential dollar gains and losses
are determined for each. The most
favorable breakpoint
selected.
Performing a breakpoint analysis
permits us to establish the working
mechanism of the system as well as
assess the potential dollar benefits.
The latter bears on the question of
economic feasibility. The break
point selected must provide for sig
nificant improvements over current
company experience.
Discriminant analysis has
emerged as a powerful new man
agement decision-making tool. Var
ious applications have been men
tioned in this report; however, this
technique should be considered
applicable wherever the question of
classification is the key to a correct
management decision. The exist
ence of powerful computer pro
grams for the discriminant analysis
and other evaluations put this tool
within easy reach of a potential
user.
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1. Feasibility Study

1. From historical records,
random samples of equal size
from each of the two classifi
cations of interest
ex
tracted, e.g., in credit, this
would be equal
sam
ples from known repaid
(good risks) and known
charged-off (bad risk) appli
cants.
2. Statistical tests to deter
the characteristics which
contribute to mathematical
arethe
ration of
dollars
grounds,
two classes
are
timeconducted.
3. Discriminant analysis
solution with the use of a com
puter is performed.
a. “Weights” for characterare
istics
calculated.
b. Average scores are deter
mined.
c. Statistical tests of tech-

FEASIBILITY STUDY

nical feasibility
formed.





per

4. Statistics
collected on
potential gains for correct
classification and potential
losses for incorrect identifica
tion,
e.g., are
in credit this
 are
 would
be charged-off
and in
terest dollars for a particular
period.
5. Breakpoint analysis by
simulation is performed on
computer.

a. Breakpoints
deter
mined.
b. Advantages over current
practices are evaluated.
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II. Installation

STEPS IN A

Once having established the
soundness of the system on
technical, economic and/ or
other appropriate
the
installation phase requires the
same steps initially as the
feasibility study except that
the sample is usually larger.
In addition it will require:
1. Design of forms and plans
for integrating scoring system
within the framework of com
pany’s operating policies.
2. Pilot test of system on
limited basis.
3. Evaluation of pilot test
and modifications in system, if
required.
4. Full-scale implementa
tion.
5. Procedures for updating
system based on developing
experience.
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ESTIMATING AS A

MANAGEMENT TOOL
Estimating in the fullest sense involves
more
than cost analysis. Rather, it should
a compre
hensive planning process, a model of company or
ganization, operations, goals under
conditions
imposed by
program being considered.
by Edward B. Cochran
Sierra Capital Company

grumbles about the
estimating profession—its prac
titioners most of all! The esti
mator says management ignores
estimates and quotes
at give
away prices. Management seems to
remember only when it bought
estimate for a major program
which promptly went down in
flames. Somebody is always un
happy. And to make matters worse,
everyone
of himself as an
expert in estimating who can do
better than those responsible.
The situation
often explained
with the old bromide that estimat
ing
art, not science. This is in
deed true of much estimating—from
estimating the cost to make or
machine a casting to that for
sembling a large missile or develop
ing
design and prototype. But
that answer begs the issue. For
what is it that makes estimating so
bothersome?
At the very outset, certain ele
ments of estimating practice hint
that much more than cost analysis
is involved:
• Cost analysis tied to the past,
but the estimate is a look at
the future.
veryone

E
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• Cost data itself depends on
operating results and policy
discussion,
ons,' sales forecasts,
and

makemake-buy policy, the volume
of other products, facilities
available.
• Cost overruns are taken as di
rect evidence of poor estimat
ing, but a fair share are due
more to poor management af
ter the job is sold.
• Costs are only a part of man
agements decision to quote or
proceed with a program.
Failure to recognize this interde
pendence of estimating with other
management arts may be the root
of our difficulty. On this basis, then,
the proper aims and scope of esti
mating will be the prime subject
of this
after we develop
specific background on typical esti
mating practice and the issues it
raises.
Two types of companies are illus
trated—others could be used, but
these two are of particular interest,
as we shall see. The estimate itself
may be either for quotation to cus
tomers or for management review
prior to approving company sup
port of a large project. Both cir

cumstances are of equal impor
tance, for either course commits
 the company to a major series of
actions during which it risks loss
of funds and misallocation of valu
able resources.

A commercial manufacturer
Chart I, page 34, outlines the
estimating procedure for a typical
commercial company. The key
steps of the estimate or data re
quired by it are listed down the left
side, and the major participating
departments across the top. The
circles indicate the functions per
formed by each department,
the flow of data and advisory rela
tionships are indicated by the lines
connecting them. The basic flow is
from Design (A) to Schedule (B)
to Price (C) to Cost (D) to Top
Management (E) which, of course,
s the decision. There is a great
deal of feedback between depart
ments on crucial aspects of the
estimate, as indicated by the lines
which connect different depart
ments crisscross fashion.
In a commercial company, selling
price and other marketing require
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business. Therefore they should be
easily monitored. Therefore, direct
ments dictate the ground rules. The
Management Services: A Magazine
of Planning, Systems, and Controls, Vol.
1 [1964],
No. weight
1, Art. 14in a year of
given
no more
labor costs can be based on fixed
estimate starts with a forecast of
low volume than in one of high vol
industrial engineering standards for
sales volume and shipping prices
ume. Ordinary costing techniques
run
plus allowance for setup
based on established distribution
result in greater allocation of fixed
based on lot sizes appropriate to the
patterns. These data constitute
costs to each unit in a year of lower
product and company experience.
parameters governing not only pro
volume, and so affect the estimating
Since the change in product design
duction costs, but all phases of
process by generating a push to
and manufacturing process
mi
design, development, and produc
higher
prices at the very time when
nor, the effect of shifts in make-buy
tion planning as well.
they
are
least supportable.
relationships (more ticklish to esti
Generally, the commercial manu
mate) is slight, and the principal
facturer’s estimate involves rela
difficulty is in the impact of changetively minor changes in existing
over on the small area of scrap and
products or manufacturing proces
rework costs. Consequently, where
ses. They may seem big at the time,
sizable start-up costs are involved
but, as we shall see later, they
or a major new product introduces
usually are rather modest in scope.
high unit labor costs, the com
The objective is generally greater
fl
mercial company has much less
reliability, lighter weight, easier
timating capability, and it
often
servicing, longer life or other fac
reduced to a cautious phasing in of
tors of improved customer appeal.
small changes over a period of time.
The design engineering depart
Similar considerations apply to esti
ment’s participation in the estimate
mating material, predicated on sta
is therefore modest, limited to
ble make-buy policies and consider
One approach to this is to ignore
preparation of revised drawings
able experience by vendors on the
fixed costs entirely in making the
and specifications and conduct of
important materials. Accuracy is
price decision (see below). Another
some tests. Since development costs
high, but again the skill of estimat
is to allocate them to units each
and timetables will be minor in
ing new designs and materials is
year on a fixed “standard volume,”
relation to the total estimate, even
not developed.
a projection of average unit output
a substantial error is not too sig
Shop overhead costs frequently
for five or ten years ahead. Ob
nificant. This generates a real weak
run 25 per cent or more of the sales
viously the investment in
ness in commercial estimating
dollar. Although reporting of these
fixed costs must prove profitable
skills. When such manufacturers do
costs is traditionally the butt of
over the same cycle, or it should
face major development programs,
criticism by management analysts,
not be made. But allocation of that
they find it difficult to program the
the commercial company does a
investment to the units made each
effort accurately and so incur a dis
careful job in estimating overhead
year should be appropriate to that
proportionate risk of error, as many
on the whole. Data are computed
years volume, so as not to affect the
have learned to their sorrow.
for many burden
and there
estimating problem disproportion
is examination of variable as dis
ately. Many questions are resolved
Manufacturing problems
tinguished from fixed, cash versus
by this broader approach.
Scheduling of a new program
noncash, and sunk versus uncom
mainly relates to tooling and pro
mitted costs—though often with
Other considerations
duction change-over problems, with
wistful backward glances at less
related vendor support. Facility
sophisticated concepts. Some com
Selling and administrative expen
and tool requirements may be
panies even apply industrial engi
ses receive careful treatment in
sizable in dollars, but they are fa
neering standards to overhead ele
keeping with their size (7 to 40 per
miliar types and involve familiar re
ments, though many who say they
cent of sales). Sales promotion and
arrangement or expansion moves.
do simply rearrange crude budget
advertising alone can be sizable,
Production programing therefore
data into a “standard cost” format.
and are assigned to specific prod
simple, so that again the commer
One result of this close examina
ucts on the basis of well thought
cial company’s skills in this basic
tion is worth further comment.
out promotional plans. Warehous
management art are only partially
With reasonably good prediction of
ing and similar distribution costs
developed. This
not always rec
long-range markets, much thought
may even be subject to the same
ognized by the analysts who be
has been given by some commercial
industrial engineering analysis ap
come fascinated with the impres
manufacturers to the cyclical pric
plied to manufacturing operations.
sive mechanization of procedures.
ing effects of the distribution of
Establishment of the final selling
Much commercial manufacturing
fixed overhead. The costs of basic
price, with associated distribution
involves a high degree of machinemanufacturing organization and fa
pattern, sales terms and discounts,
controlled operations, so that labor
cilities are relatively fixed through
is dominated by Marketing. The
content is low, well-defined, and
out the ordinary fluctuations of
relation of the product’s price to
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NORMAL ESTIMATING PROCEDURE
Commercial Hardware Manufacturer
Manufacturing

KEY STEPS OF
THE ESTIMATE

Marketing

Design
Engineering

Industrial
Engineering

Production
Control and
Purchasing

Finance

Top
Management

Product Design

Program Schedule

Development Cost
Production Cost
Facilities & Tools

Direct Labor
Direct Material

Overhead
G&A

Profit

Sales Terms

Price

competition is a primary considera
tion for commercial business; price
comes first. Profit is determined by
what can be worked out in the cost
area to fit the general price guide
line, and a program may well be
prof
dropped if intensive “value engi
neering” results in a margin not
adequate to justify the risk. In ad
dition, some companies have moved
well into the abstractions of econ
omic analysis to determine the way
in which changes in unit price af
fect the rate of unit sales volume
(the demand curve). By measuring
how price cuts increase the rate of
sales and price increases reduce it,
and by combining this analysis with
data on variable unit cost, one can
often estimate with tolerable ac
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curacy the price at which company
it will be maximized. This price
will in turn define the rate of sales
to be expected, which itself will
establish the impact of fixed costs
and final company profit. The whole
procedure hinges on marketing
analysis, which during the past
three decades rapidly has become
more sophisticated within commer
cial companies.
Similar analysis may be applied
to promotional costs. Some com
panies have gone far in determin
ing the sales impact of a dollar’s
worth of additional advertising or
dealer contest costs, even by area
of the country. Such costs affect
both unit sales rates and variable
unit costs, but will also permit

evaluation of the company’s most
profitable combination of selling
price and promotional cost. This
certainly complicates the pricing
and estimating decision beyond the
point of simplicity comfortable to
many managements. But such ana
lytical techniques define the right
issues and force the entire estimate
to grapple with concepts actually
relevant to the business decision at
stake.
Throughout the entire estimating
process there is constant feedback
of the facts or decision at one step
upon those at others. This is stimu
lated through the constant partic
ipation of Marketing and Finance,
whose key personnel generally take
a broad view of the entire proce-
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simplicity of the flow pattern. But
6
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more basically we shall see that
4
major problems exist in areas rarely

Design
Schedule
Cost
Price

TOTAL
4
7
25
6

Total

42

7

15

8

12

Figure

dure. The degree of interaction may
be crudely suggested by counting
the number of circles (duties per
formed) and lines (advisory rela
tionship) which connect different
departments in our flow chart:
Marketing has 36 per cent of the
activity according to this count,
with almost 30 per cent assigned to
Finance. The Finance contribution
is even higher where that depart
ment plays a key role in broad
management planning and policy
formation, as it does in many com
mercial companies. (See Figure 1,
above.)

A technical products company
During the past thirty years,
companies in certain industries
have found themselves under in
creasing pressure for rapid tech
nological advance in their products.
During that time, research and
development has advanced to such
a dominating position as to make
change a virtual way of life in such
industries as aerospace, electronics,
atomic energy and instruments. The
same thrust has also affected the
make-up of those in command of
such companies, since the emphasis
on technical accomplishment en
courages technical background for
those in key management spots.

Born of defense needs
Such industries originally ap
peared in the field of defense ori
ented products, reflecting acute
needs by the military not only to
capitalize on but also to stimulate
advances in science and engineer
ing. However, the progress of the
scientific revolution during the last
three decades has caused generally
rapid expansion of industry sharing
fruits. The strength of the trend
may be illustrated by the fact that
the number of patents issued yearly

jumped in twelve years from 32,000
to 52,000, one-fourth faster than the
national output. The number of
doctor’s degrees granted in engi
neering jumped explosively by 20
per cent a year in 1960-61. Coming
closer to industrial operations, re
search and development expendi
tures climbed almost one-fifth each
year from 1954 to 1958, and kept
right on climbing by 12 per cent
annually through 1961. These costs
alone are now 3 per cent of our
whole national output! Each of
these developments contributes to
the huge volume of business now
done by companies operating in
highly technical areas.
What is that volume? As one ap
proach, a simple tabulation of sales
volume for thirty-eight major tech
nical products companies totals
around $26 billion for 1961; adding
the R&D expenditures by other
sectors of the economy, total ac
tivity was some $35 billion. As an
other, value added by the technical
companies1 exceeds 35 per cent of
all hardgoods manufacturing;2
when R&D by other sectors is
added, total technical products ac
tivity is within a quarter of equal
ing that by all other hardgoods
manufacturing! It seems, then, that
the time is not far when the two
types of manufacturing will be
equal!
Since technical companies are so
sizable and are still increasing their
impact on the economy, appraisal
of their estimating practices should
be instructive. Chart II, page 36,
therefore illustrates them briefly.
Generally the chart shows much
less interdepartmental feedback
1 Value added for the electrical ma
chinery, instrument, and aircraft indus
tries, as reported for 1961.
2Value added for all durable goods
manufacturers, excluding basic metals
production.
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significant for the commercial
manufacturer and have required
new management tools. At the same
time, operating conditions for tech
nical products companies influ
enced them to overlook the need for
certain conventional management
practices accepted by commercial
manufacturers after long and bitter
experience.

Estimating R&D
From the nature of technical in
dustries, product performance sets
the sales pace. A revolution in de
sign creates sales, and the develop
ment cycle then governs manufac
turing. This is just the reverse of the
commercial manufacturer’s proce
dure. Time is of the essence, since
the new design can be obsoleted
overnight. Development is costly
and complex, involving close co
ordination of design, prototype
manufacture, performance test, and
final production. This complexity of
co-ordination is compounded by
extreme time-compression and the
multiplicative effect of many small
failure probabilities. Further, sub
ms are often major develop
ment tasks in themselves, and,
being performed by outside sources,
they can embody the seeds of cata
strophic failure or delay to the en
tire program.
However, one excuse used to
justify poor estimates can be re
futed: that such estimating involves
predicting the basic creative pro
cess, which is no more possible for
technical matters than for artistic
ones. Now it is certainly true that
we would not initiate a formal pro
ject to produce a painting equiva
lent to the Mona Lisa for a specified
sum of money within a given pe
riod of time. The result might be
achieved, but the probability is low
—even with “expert” personnel. But
this reasoning, while true, is irrele
vant. Even a major breakthrough in
the technical products field (such
as the V-2 missile or the atom
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rather realistic multidimen
ordinating
complex
development
bomb), while it demands
every
sional “models” of the development
and production projects with fan
ounce of the creativity within its
cycle can be constructed for physi
tastic time-compression. The ordi
key participants, is not comparable
cal inspection by company manage
nary industrial engineering Gantt
to the fundamental discoveries of
ments and careful exploration by
chart has been exploited to such an
physics or mathematics that are the
their computers. Such an achieve
extent that what began as a mere
true analogue to artistic creation.
ment will be of
impor
difference of degree has become a
Such breakthroughs are simply an
tance to the entire economy, and
difference in kind from all previous
elaborate engineering development
must be attributed to the greater
estimating techniques. These indus
of previously proven concepts and
technical sophistication of the man
tries and their Defense Department
theories. As such they are subject
agements in these industries.
customers have gone on to invent
to careful planning and predictable
These major contributions to the
further refinements such as network
time schedules, even though with
management art have not been
margins of error and an occasional
scheduling and critical path analy
achieved without shortcomings.
total failure.
sis, which again are developments
The difficulties involved in such
of previous ideas to such a massive
estimating often encourage abuses,
degree as to become brand new
Production time compressed
reflecting personal and corporate
methods. Not content with this,
objectives. For example, there is
they are attacking the classic eco
It is the unique contribution of
sometimes a lack of interest in the
nomic problem of establishing the
the technical products industries—
relationships of cost, time, and other
accuracy of cost or time schedules.
especially those in the aerospace
Estimates are sometimes on the op
field—to have developed effective
resources to the ultimate product
timistic
which certainly helps
result. The day may not be far off
techniques of planning and co

Chart II
NORMAL ESTIMATING PROCEDURE
Engineering Products Company
Manufacturing

KEY STEPS
OF ESTIMATE

Design
Engineering

Marketing

Industrial
Engineering

Production
Control &
asing

Finance &
Contracts

Top
Management

Product Design

Program Schedule
Development Costs
Facilities & Tools



Direct Labor

Direct Material

Overhead
G&A
Profit

Sales Terms
Total Price
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to get the Management
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results AinMagazine
has aofcertain
cost
K, unit
2NControls,
will Vol.
And in both labor and material
overruns “often ranging from 300 to
have a cost RK where R is a con
costs, the bad habits developed
1000 per cent,” according to an
stant ratio reflecting the degree of
through lack of rigid estimating
assistant secretary of defense. One
cost reduction from unit N to unit
integrity in Government programs
serious case: the Skybolt Missile
2N. Where R is 80 per cent, the
lead to major overruns and profit
which, according to Secretary Mc
10th unit, for example, is 80 per
drainage in commercial applica
Namara, rose in estimated total cost
cent of the cost of the 5th unit, and
tions of technical products. But
from $0.9 billion in early 1961 to
the cost curve is said to have a
these applications have no angel to
over $2.2 billion in mid-1962. Some
“slope” of 80 per cent. Such costs
subsidize overruns through egineer
times estimates are pessimistic and
plot as a straight line on log-log
ing changes or cost reimbursement
paper. Among other contributions,
increase the cost base on which
contracts. The project must stand
profits are calculated under certain
learning curve analysis permits rea
on its own feet—such a change is
types of contracts.
sonably accurate prediction of the
not easy to create in the large group
It is not unusual for manage
effect of engineering changes on
of specialized functions, each with
production costs. No other tech
ments to justify their underestima
its own bureaucratic momentum,
tion of a new technical program by
nique does this. It,
is a tool
which comprise the technical prod
their intention—and ability—to con
created to master the effects of
company.
time-compression.
fuse issues and auditors sufficiently
But despite the demonstrated
to obtain the necessary further
power and indispensability of the
funds, and similar techniques can
Learning curve analysis
learning curve idea to technical
support overestimating. But these
Learning curve analysis affects
products estimating, even the aero
practices affect corporate, pro
scheduling and facilities utilization
fessional, and personal integrity
space companies have known se
equally as much as labor costs. The
rious difficulty in using it. We are
and therefore have lasting effects.
rapid
drop of unit cost has an in
Such compromise eventually short
familiar with the enormous losses
verse
effect on unit output when
reported by all U. S. manufacturers
changes the technical products in
manpower
is constant. This effect is
after introduction of jet-powered
dustry in getting the full value of
like
that
experienced
by the Sorcer
equipment, which far exceeded the
its unique contributions.
er
’
s
Apprentice,
unable
to contain
effects of lower than anticipated
the
multiplication
of
effects
which
sales volume and the technical revi
Estimating direct labor
he
himself
set
motion.
At
some
sions necessary in some cases; and
point
it
is
necessary
to
program
Estimating production labor costs
many military aerospace projects
major manpower reductions if pro
for these companies is also an un
suffered major overruns. There is
duction is to be held within com
usual problem. New processes and
evidence that many such overruns
pany
financial limits and customer
materials require new make-buy de
occurred through failure to recog
requirements;
in
major rear
cisions, which introduce major ele
nize the existence of an “S-Curve”
rangements
of
production
lines and
ments of uncertainty. The costs of
pattern in early production, affect
crew
assignments
must
occur
if eco
completely new items themselves,
ing the first 100 units or so. Study
even with a freeze on the original
nomic
operation
is
to
continue.
of this pattern indicates that costs
Careful definition of such require
design, are always difficult to esti
of the first 250 units can be over
mate accurately. But the fact that
ments
essential to estimating and
one-third above that projected by
production
scheduling, to which
designs employ “state-of-the-art”
the ordinary straight-line learning
learning-curve
techniques add a
concepts also means that engineer
curve. Other shortcomings in use of
ing changes will be introduced
whole
new
dimension.
the learning curve have occurred
long after production begins, with
Use of this advanced technique in
through failure to measure the fac
substantial effects on the level
estimating
manufacturing labor is
tors controlling the “slope,” to iden
predictability of costs.
certainly
weakened
by the account
tify clearly the unit for which
Once more the technical prod
ing
practices
of
technical
products
learning occurs, and to measure the
ucts companies—again the aircraft
companies.
Most
confuse
the very
effect of lead times on the degree to
manufacturers—have developed
definition
of
direct
labor
by
includ
which the S-Curve will exceed
wholly new techniques for estimat
ing
overhead
personnel
such
as in
the ordinary straight-line learning
ing direct labor costs and man
spection,
engineering,
liaison,
ma
curve.3
power. The technique revolves
terials
handling,
and
shop
clerical
The tendency of some manage
around the “learning curve” idea,
personnel. This prevents clear-cut
ments to estimate programs loosely,
a fundamental pattern most ap
measurement of direct labor tasks
discussed in relation to R&D esti
propriate to products produced in
and efficiency, since nothing similar
to the industrial engineering stand
low volumes (under 5,000 units)
3For further discussion, see “New Con
but having high unit labor content.
ards for production personnel exists
cepts of the Learning Curve by the
Its basic characteristic is described
for
these functions. It therefore con
author, Journal of Industrial Engineering,
conventionally as follows: if unit N
fuses the estimating process and afJuly 1960.
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Primitive accounting practices in technical products companies . . .
fects its accuracy, while unneces
sary costs occur through the protec
tion of these personnel by the halo
of direct labor classification.
It is common to hear criticism of
learning-curve techniques by com
mercial manufacturing personnel,
who feel that the strong pattern of
labor cost reduction for technical
products simply indicates gross in
efficiency in the early stages. Their
criticism gains credence from the
cost
less
sales in which such

ous instances
ment
run
ditio
is
partly the case. But as a broad
evaluation it reflects misunder
standing of the circumstances sur
rounding introduction of complex
state-of-the-art products. Estimat
ing this process—and managing it
later—requires understanding of
whole new dimensions of cost and
schedule analysis, and recognition
of that dimension is a fundamental
contribution by the aircraft indus
try. Its further development and ap
plication to electronics and other
technical industries is inevitable,
although proceeding more slowly
than need be.

Fabrication estimates poor
Commercial industrial engineers
do properly criticize estimating of
fabrication activities. Technical pro
ducts companies in general, and
aerospace in particular, have grown
up with a considerable disrespect
for close control of these costs.
This has occurred because develop
and assembly costs are pre
dominant early in the program, be
cause lot sizes rarely reach longproportions, and because the
large number of machines and the
short runs complicate cost accum
mulation. But even fabrication
and personnel become more im
portant as product design is com
pleted and assembly proceeds
rapidly down the learning curve.
Eventually fabrication—which fol
lows a much
rapid rate of cost
reduction—becomes a large propor
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tion of current cost: how large will
depend on the total number of units
produced. Commercial manufac
turers have solved problems of
accumulation and estimating for
complicated fabrication situations,
and techniques are available for
adapting these solutions to fabri
cation of technical products. Only
the will seems lacking.



Estimating overhead



The overhead cost of manufac
turing technical products runs even
higher than for commercial opera
tions. After adjusting for the pecu
liar accounting treatment in which
technical companies place some
overhead functions in direct labor,
manufacturing overhead may run
30 per cent of
or even more.
To this must be added sizable costs
of field service, engineering liaison,
and company-funded product im
provement costs amounting to an
other 10 per cent of sales.
Despite the size of these costs,
their part in the estimating proce
dure seems the weakest of any for
a technical products company. This
results from the poor definition and
measurement following from the
primitive accounting systems in ef
fect. It is not unusual, for example,
for a plant of five to ten thousand
men to be represented in estimating
and product pricing by two or three
burden centers; the corresponding
commercial practice might well in
volve ten or more. Under these con
mix separa
aren
ns there can be little
profit

are
tion of fixed and variable costs to
provide guidance in estimating new
programs, and, where sizable
changes occur in the
of pro
cesses or products, major errors 
inevitable.
Closely related is the lack of data
on utilization of equipment, a herit
age of the history of technical com
panies to whom much equipment
was furnished by the Government
at little or no charge. Furthermore,

the huge tooling costs required by
revolutionary products advances
may be thrown into overhead for
allocation to all products on the
basis of direct labor or similar
broad indexes, when not furnished
free by the Government and so
totally ignored in cost statements.
Either way generates gross distor
tion of current operating costs and
discourages accurate estimating.
As a result of such loose practice
we often observe a technical com
pany, entering new fields or fight
ing the inroads of competition, fail
ing to sell its services because of
unrealistic overhead rates. We hear
comments by its management that
such types of businesses “just
’t
profitable enough” to justify the
effort, or that the company’s “cost
of doing business is too high for
that product” and that its efforts
had better be spent in other direc
tions. Such conclusions may be un
justified, a fact which would be
realized if realistic accounting and
estimating practices were to show
true variable and cash product
costs. The costs themselves even
tually would drop as a result! And
of course there is the opposite cir
cumstance, where business is un
derbid with possible serious
dilution and unexpected working
capital needs.

Reasons for poor estimates
The situation exhibits such
  para
doxes as to cause wonder if there
aren’t deeper reasons for its exist
ence. There do appear to be such:
1. The primitive accounting prac
tices used permit manipulating
direct and indirect cost classifica
tions in estimating Government
business. In such business direct
cost bears an aura of respectability,
in contrast to overhead cost. Rais
ing the amount of direct classifica
tion lowers the apparent overhead
rate, which is a habitual issue with
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handicap the estimating procedure
Government buying agencies de
spite the lack of comparability be
tween companies and lack of corre
lation with total cost.
2. Low apparent overhead
ease justification of overruns, since
a large portion can be plausibly at
tributed to a simple following of
direct
by indirect. This objec
tive is directly related to the ten
dency to underestimate a program
to get the business, with confi
dence that subsequent engineering
changes can obtain full cost re
covery.
3. The lack of detailed informa
tion on overhead costs dulls
sharpness of outside questions re
garding internal operating effici
ency. It also cuts the embarrassment
to which internal departments
subjected by the management itself.

Protection through confusion
We have here a tendency of
large bureaucracy to hide its short
comings with a cloud of confusion.
The tendency is powerful, as shown
by the persistent weakness of over
head estimating and resistance to
installation of elementary controls
on overhead. Unfortunately, there
is a reverse effect: in confusing
their opponents in this game, man
agement confuses itself
and—
worse yet—trains subordinates in
miserable habits. It has only itself
to blame for the serious effects on
the estimating procedure, and on
the inability to meet estimates once
a job is sold.
There are those apologists who
suggest that the practices discussed
could not have had the serious ef
fects outlined here—for don’t we
have a competitive system which
weeds out inefficient
And haven’t many technical pro
ducts companies survived and
flourished? This is true in the long
run. But in the short run they are
often protected from close com
petition, with its cleansing effect on

estimates and control procedures.
For their products are rarely di
rectly comparable, and price has
been less of a factor than delivery
and technical performance. In 1961,
for example, only one-third of all
defense contracts were competi
tively bid. This has played an im
portant part in permitting the man
agements of technical companies
to avoid upgrading their estimating
and control practices to the level
reached by commercial companies.

Pricing
The pricing decision, once basic
program estimates have been made,
tends to be a simple application of
G&A rates and a “markup” for
profit. In contrast to the commercial
products company, there is rarely
a specific analysis of the relation
of price to the size of the market.
Rather than a two-valued decision,
an oversimplified decision is made
on a single price, and it is as
sumed that a single market quantity
will be the result if the business is
gotten at all. This is simply one
more hangover from past days of
defense business.
There is relatively little feedback
of marketing and investment fac
tors. The marketing function is
mainly involved in product intelli
gence, with its frequent associate,
the Contracts Department, han
dling superficial details of co
ordination, preparation, and sub
mission of the estimates developed.
While product design and technical
superiority often do create the mar
ket, the time has long since come
when several sophisticated products
may be available to meet one major
Therefore, price elasticity,
promotional effort, and field sup
port are essential to guessing the
ultimate buying decision.
In summary, a much simpler esti
mating process exists for the techni
cal products company than for the
commercial manufacturer. Tabula-
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Many technical products
companies have survived
and flourished . . . but
most of them have been
protected from normal
competitive pressures.
Their products are often
unique; thus price has been
less of a factor in
acceptance than production
reliability and product
performance. The result:
there has been compara
tively little pressure on
management to upgrade
estimating and control
practices to the level
common in commercial
companies.
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Total

Marketing

Engg

Mfg.

Finance

1
3
2

—

—

5
—

—
—
5
—

6

7

5

Design
Schedule
Cost
Price

1

—

12
2

—
2

Total

22

Figure 2

tion of duties and advisory rela
tionships from the flow chart ap
pear in Figure 2 above.
The technical company takes
only about
half as many steps as
same
does the commercial company. Of
equal significance, Marketing and
Finance account for two-fifths of
the total, compared with almost
two-thirds for the commercial oper
ation. Despite
major contribu
tions to the estimating art, the
technical products company pro
cedure has serious shortcomings.

A redefinition of estimating
Now let’s draw some conclusions
from the examples which we have
just discussed at length.
The procedures followed by the
two companies are complementary
in strengths and weaknesses. The
commercial company is strong in
its marketing evaluation and in con
trol of product design to market
considerations. It is accurate in
manufacturing costs and may make
sophisticated evaluation of final
price against market elasticity and
promotional and manufacturing
costs. Finance and Marketing play
a notable part in the entire pro
cedure, and the degree of feedback
generated by their participation is
indicated by the flow chart’s com
plexity. The commercial company
is weak in estimating development
cycles for major new products
the manufacturing costs when such
products are placed into production
and in the related scheduling tech
niques. In contrast, the technical
products company is strong in the
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latter but weak in the former areas.
Though it has made major contri
butions to the estimating art over
the past twenty-five years, it often
fails to reap the rewards as a result
of these weaknesses.
In a way these different areas
of strength and weakness are not
surprising. It is common for Ameri
can business to develop its pro
cedures and capabilities by simple
reaction to outside forces. Each of
these two industry groups reflects
different rates of technical progress,
marketing maturity, and competi
tive pressures, and most of the dif
ferences in their estimating can be
traced to one of these three sources.
Whatever the cause, the situation
means that neither type of com
pany normally can handle the
other’s estimating problem. This is
unfortunate, because many influ
ences drive each increasingly into
the other’s field of endeavor.

Trouble in commercial market
The years since World War II
are replete with efforts by aero
space firms to diversify into com
mercial fields: commercial aircraft,
appliances, aluminum boats, mobile
homes, industrial instruments, plas
tic foam for household use, or in
dustrial uses of military electronic
equipment. Success has been quite
erratic, mainly because commercial
production and marketing tech
niques differ sharply from
followed in defense applications,
even when design is similar. The
powerful demands on special man
agement skills can rarely be met in

time by the
organization.
The commercial manufacturer is
increasingly forced by competitive
pressure to undertake R&D and
ultimate production of products
much more sophisticated than
on which the business was built.
He is meeting surprising problems
in living with R&D schedules and
budgets, and persistent difficulty in
phasing the new item into produc
tion facilities and in controlling the
manpower required. Often the dis
may of the commercial manufactur
ing
at his failure to meet such
plans is exceeded only by the em
barrassment of the treasurer.

Common areas of weakness
In addition to these complemen
tary weaknesses, however, both
types of industry are weak in other
areas. For example, both companies
approach estimating mainly as a
matter of cost analysis. This is well
illustrated by the fact that in the
tabular summaries of each com
pany’s estimating procedure,
considerations amounted to 60 per
cent of the total for the commer
cial manufacturer, and 55 per cent
for the technical products company.
Despite extensive marketing orien
tation by the commercial company
and R&D programing by the tech
nical company, hassles over costs
dominate the estimating procedure
and tend to take over the final top
decision.
Furthermore, both companies
weak in determining the full effect
of a program upon total company
operations — what is sometimes
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What should estimating try to accomplish? What is its real purpose?
called “program integration.” The
tendency is strong to make only
rough checks of a program’s impact
on facilities, organization, person
nel, and return on investment; lack
of a firm decision to proceed seems
to deter all but a few companies
from working out the full implica
tions of a proposal.
There is also a general failure to
determine all elements of invest
ment required in a proposed pro
gram—particularly working capital
investment. It has been amply
demonstrated that working capital
(accounts receivable, inventories,
etc.) requirements are fully as im
portant as fixed assets and tooling
in evaluating the rate of return for
a major change in operations.4
Such weaknesses can be fatal,
and estimating procedures and
tools must be improved. With the
wealth of experience and insight
generated by the two major facets
of our industrial economy discussed
above, we should be able to arrive
at guidelines for the benefit of
both, with application to other sec
tors as well. No system will abolish
problems. But a broader view of
the estimating process will give a
better chance to avoid major blun
ders.
So we are led to re-examine the
purpose of the entire estimating
activity. What should it aim at if
we are to avoid the frustrations and
pitfalls of existing practice? And
how can we reach that goal?
Stripped to its bare bones, the
real purpose of an estimate is to
help top management define a pro
posed action clearly, so that it can:
• Evaluate the consequences for
the entire enterprise,
• Decide what to do about it,

• Control the results.

4See “The Special Importance of the
Make or Buy Decision,” by E. B. Coch
ran in “Modem Approaches to Produc
tion Planning and Control.” American
Management Association, 1960.

To do this job, estimating must
be viewed as an exercise in simula
tion. It is actually a model-building
task to explore the realistic impact
of a new program on future com
pany operations. The three steps
listed constitute an important test
of the adequacy of an estimate. If
any one of them cannot be taken
for a given estimate, that estimate
will be identified as likely to pro
duce major error, internal contro
versy, and top-level uneasiness.
From these steps flow several pre
tions for theinstrument.
broad outlines

and specific content of a sound esti
suppor
mate.

Program definition
The estimate must provide a
complete picture of the project in
volved, be a complete plan of steps
involved, and only incidentally a
cost statement.
It simply is not enough to buy
off on an estimate by saying, “We
did it before at $50 per pound and
we can do it now for 5 per cent
more (or less).” The seat of the
pants is a blunt
We
must replace this kind of thinking
with specifics. How will the job be
done? Is there time, floor space,
equipment, trained people, vendor
decisions,

t?
cost are
For technical product companies
this requires closer measurement of
sales potential and price-volume re
lationships, proper appraisal of
overhead costs, more internal feed

back of data and
up
grading of estimating integrity.
Commercial companies must pay
closer attention to definition and
phasing of R&D with production
activities and to the new dimensions
of cost phenomena when radical
ly new products are produced. They
must also be willing to explore net
work scheduling and advanced
techniques of
analysis which
beginning to permit unheard-of
precision in minimizing flow times
and optimizing cost-time relation
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ships. The sophisticated analysis
developed by technically oriented
companies can contribute greatly to
the profits of commercial com
panies; the main hurdle is in the
minds of the managements in
volved.
For both types of companies, it
is essential to make complete evalu
ation of capital requirements. Even
working capital needs can cut the
return from a new program to an
intolerably low level by raising
total investment as much as 75 per
cent through sharp differences in
the flow time of inventory, the col
lection period from customers, and
terms available from suppliers.
Having clearly defined the pro
posed course of action, we must
then measure its effects on the total
enterprise. Many areas of opera
tions and basic strategy must be
covered by integration schedules,
which interweave the new project
with all other major plans and de
cisions by the company’s manage
ment. In particular such areas as
the following should be carefully
worked out:

Sales and operating profit
Penetration of the company’s
total market
Financing needs
Facility utilization
Manpower needs, utilization, and
sources
Overhead
Organization structure
Breakeven point
Return on investment
Certainly top management can
not be expected to make a proper
decision on anything less than the
foregoing.

Program control
Last but by no means least, the
estimate must provide a sound basis
for control of the project. If it
doesn’t do this, none of the fore
going is enforceable, and neither
top management nor anyone else

41

44

: Management Services, Vol. 1, No. 1, March-April 1964 [whole issue]

can really afford to take the entire
procedure as anything but an in
teresting exercise. No plan is worth
while unless it contains within itself
the levers by which control may
be exercised.
To permit control the estimate
must first be comprehensive: that
is, it should cover all areas of per
formance bearing on accomplish
ment of the program. Any check
point usable by management in
evaluating routine operating per
formance is a candidate for inclu
sion: the ratio of market penetra
tion and its trends; the detailed
milestones contained in a master
plan of development and engineer
ing tests; dates of facility and tool
ing completions; procurement of
long lead-time components; dates
of first unit production and of spe
cified rates of output and shipment;
the organization structure of key
positions; detailed budgets on man
power and
of direct labor and
material; important variable over
head costs; inventory required by
type, location, and point in time.
A final broad financial summary
merely reduces accomplishment in
all these areas to (deceptively)
simple projections of sales, profit,
investment, and return, and is itself
a useful control document only
when properly supported by such
operating data.

Efficient performance assured
It is wise to base all estimates on
efficient performance, which there
should be a fifty-fifty chance of
reaching at any given time. This
provides a reasonably consistent
basis for control reporting through
out the company, and permits man
agement itself to provide the neces
sary safety factors all in one de
cision, avoiding the pyramiding of
safety factors so often found.
Of course, there are further re
quirements of control. Performance
must be defined by responsibility
area, since that is the only means
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by which corrective action can be
taken. Care must be taken to plan
commitments, since this permits
control to be exercised over certain
large items before the horse
out
of the bam. Data shown in the plan
must be compatible with the report
ing system, since that system is
the major
by which the need
for corrective action will be defined
—this will require changes in most
reporting systems as often as it will
restrict the plans format.
If the plan isn’t easily control
lable, then it is of doubtful validity.
That generally means that it has
not been thought through. It is
worth repeating that cost overruns
reflect poor planning and control
after the job is sold as often as they
do bad estimating per se. If the
timate
’t contain such plan
ning before the decision is taken,
not only are the projections less
likely to be correct but the ten
dency is almost irresistible to for
get about making the detailed plans
after the job is obtained.

Effect on estimating organization
We have seen that estimating
should involve complete
of a program and of its effects on
all company operations. It follows
that it must be separate from the
operating functions of engineering,
manufacturing, and marketing.
Therefore it must report either di
rectly to top management, or
through a top-level staff function
which does. It can also be con
cluded that since a large portion of
the task pertains to profit analysis
and investment in facilities and
working capital, the estimating
function must have prompt
to key financial data and be capable
of evaluating it. Let us now con
sider what these requirements en
tail for organization placement of
the estimating function.
One possibility—with consider
able attractiveness—
that of a
separate programing office report

ing directly to top management.
Such a function may well have not
only the estimating responsibility
but also certain closely related
planning functions such as market
analysis, sales forecasting, and facil
ities evaluation. This is sometimes
done by the aerospace industry,
and it works quite well where other
staff departments are not qualified
to handle the forward planning
and complex co-ordination always
involved in preparation of large
estimates.

Finance should be responsible
However, serious conflict and
duplication can result when the
analysis functions involved in es
timating costs are separated from
the financial department. Finance
reports the cost and other statistics
essential to all departments, and has
long been considered mainly a data
processing service. But because of
its relatively objective position, its
placement astride the lines of com
munication, and the increasing im
portance of advanced management
control techniques, Finance is be
ing given far-reaching responsi
bility for evaluation of company
performance and of related plans.5
This is also inherently economical,
since operating results and plans
must be anlyzed simply for Finance
to select significant areas, condense
the relevant data to save manage
ment time, and make reports real
istic and accurate. As the financial
function increasingly
as a
broad planning and control func
tion, its responsibility for data ac
cumulation and audit is progres
sively overshadowed by its analyti
cal activity. The referenced discus
sion gives further reasons why this
should have occurred. Where it has,
the creation of a separate program
ing office will dilute planning and
control functions through conflict
5See “What is a Controller,” E. B.
Cochran, The Journal of Accountancy,
July 1955.
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Estimating is too often handled as an exercise in cost analysis . . .
of interest and duplication of func
tions with Finance.
There is another possibility, with
considerable utility in
situa
tions and strong adherents in many

companies. That
to establish
program managers reporting to top
management. This actually a var
iant of the first approach, but it
carries the further assignment of
line co-ordination responsibilities
once the program becomes acti
vated. It has the advantage not
only of focusing attention on all
phases of a new product program
in the estimating phase, but of ap
plying the same emphasis to actual
operations. This achieves a unity
of approach in both planning and
operations, comparable to that oc
curring if the program were set up
as a separate operating division,
which may actually be the final re
sult.
The approach is often used by
the aerospace industry and in mer
chandising organizations where em
phasis on marketing considerations
is so intense that the marketing
product manager is granted a wide
scope of authority.

Objectivity is compromised
However, in a manufacturing
and engineering environment, this
solution has many drawbacks in
addition to those mentioned above.
First, the objectivity of the planning
process itself is seriously compro
mised by the interest which the
product manager has in generating
a favorable decision on his pro
posal. This necessitates a thorough
evaluation of details by an outside
group, generating unavoidable du
plication. Second, it encourages em
pire building, as more facets of
each company function are sought
by the product manager, once the
project is operational. Third, new
product line assignments generate
major controversy, while frequent
shifts due to rapidly moving tech
nology stimulate maneuvering by

candidates to acquire prize assign
ments, extend their “empire” or
widen their scope of authority.

A third possibility
The third major possibility is that
of a strong estimating group in the
analytical area of the financial de
partment. This solution meets the
main objections to the first two,
and can be a good one. But it has
its own trap: it cannot be effective
when the estimating group is pri
marily staffed with accountants. Es
timating, as is true for many
of analytical work, requires a par
ticular combination of industrial
engineering, financial, and market
ing talent if proper feedback and
planning are to be the result. Such
personnel have been rare in the
past, and the emphasis on speciali
zation necessary to so much of the
financial profession has generally
meant an increasing inability to
grapple with the broad problems of
estimating.
However, as the arts of program
planning and
planning them
selves have become wider spread,
and the breadth of graduate busi
ness education has increased, the
supply of personnel trained in such
work has improved. But if a choice
must be made, it is better to estab
lish a separate planning function at
first—then transfer it to Finance—
than to place the function in Fi
nance when adequate personnel
not available.

Concept too narrow
To summarize: Estimating is too
often handled as an exercise in cost
analysis. This leads to what is
euphemistically called “poor com
munications” between management
and the estimating profession. But
such phraseology simply papers
over the real problem. The heart
of the matter is the narrow concept
of estimating held by many prac
titioners—from the professionals
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themselves to the executives to
whom they report and who rightly
criticize the inadequate results.
A review of estimating practices
illustrates this thesis. Taking two
widely different major areas of
manufacturing, we saw that each is
strong in certain areas but weak in
others, reflecting their
Both emphasize cost too much, and
so make major decisions without
essential facts. Naturally, this
creates major errors in cost projec
tion.

Estimating is planning
Against this backdrop, we are led
to view the estimating process as
comprehensive planning, requiring
extensive feedback between partici
pants at all states of preparation.
Reduced to its essentials, an esti
mate is actually a major step in
company planning. Therefore it
must be:

1. A realistic master plan for
product development, testing, phase
into production, and
2. Inclusive of working capital
and facilities requirements.

3. Integrated with other com
pany plans on the basis of their
probable success.
4. Evaluated against total com
pany objectives for market position,
sales volume, profit,
invest
ment.

5. A sound basis for operating
controls.
It is therefore suggested that an
estimate should be considered an
exercise in simulation: a model of
company organization and opera
tions under the new conditions
posed by the program under review.
This concept has real consequences
for the organization responsibility
of estimating and for the type of
personnel who handle it. And with
out proper implementation there,
achievement of the goals developed
is impossible.
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c data
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is revo
andour
affected. For many years internal
Sincelutionizing
the
'‘paper work” worldcontrol has been identified with
is amazing, if not breathtaking.
such characteristics as the division
of duties, a network of authoriza
EDP has exposed the business com
munity to an environment which is
tion and approvals, arithmetical
unique only unto the world of
verifications,
lines of responsi
bility; however, with the ever-in
electronics and computers. In fact,
presence of an electronic com
creasing centralization of data pro
cessing through the use of largeputer has certainly affected the ac
scale electronic computers, there
countant’s traditional paper work
has been a tendency to consolidate
oriented methods. Perhaps this ef
many of these functions.
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change in appearance of many
on account, a computer system, by
ledgers, journals, and source docu
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cord
sale and the receivable,
modify the inventory file, compute
the cost of the sale, test to see if
the inventory needs to be replen
ished, type a purchase order if
necessary, and prepare an invoice
and shipping documents which re
late to the original
the computer has performed
all of these operations without
manual intervention, not only has
there been no division of duties,
no authorizations or approvals, nor
any lines of responsibility, but the
incredible accuracy of the compu
ter has even eliminated
need
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managerial policies handed down
seems fitting, therefore, that one
of controls has not been as farfrom above in order to carry out
reaching as in the case of internal
examine more closely existing inter
the day-by-day operations of the
nal control methods in order to de
accounting control and internal
business. With the conversion to
check. Nevertheless, some of the
termine what real effect EDP has
EDP, these groups of managers
characteristics of internal admini
had upon them. The first portion
tend to lose their authority to make
strative control are affected. The
of this paper will explore this.
decisions, as the computer is now
organizational independence which
Thereafter, a discussion outlining
being programed to execute these
now exists between an operating
“new methods of control” will fol
decisions for them.
department and accounting
un
low. In addition to outlining a new
Internal accounting control con
dergoing an change in emphasis.
control network for EDP, we will
stitutes another element of the
Consider, for example, the follow
also attempt to show which of the
existing internal control network.
ing statement:
traditional methods of implement
The function of this group of con
“. . . I believe . . . the internal
ing internal control are compatible
trols is to check the accuracy and
control function will have excellent
with electronic data processing sys
reliability of the accounting data.
results in the long run by focusing
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The American Institute of CPAs
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control
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and
away
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ner:
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which are established in accounting
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departments.”2
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The
foregoing
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processing accuracy. The provisions
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concerned mainly with, and relate
amples of methods now being used
this is not the case. What is im
directly to, the safeguarding of as
to
processing accuracy. Com
plied is that the formal preparation
sets and the reliability of the finan
puter systems, however, afford a
of source data, for processing by
cial records. . . .
means for attaining unprecedented
the EDP system, will in the future
“(b) Administrative controls
accuracy. The element of human
become the responsibility of oper
comprise the plan of organization
error is no longer present when
ating departments as data process
and all methods and procedures
data are processed electronically.
ing becomes more integrated and
that are concerned mainly with
Although control totals might no
the desire for up-to-the-minute re
operational efficiency and adher
longer be necessary to
proc
sults increases (consider the wide
ence to managerial policies. . .
essing accuracy, they are still re
spread use of the data transmission
One can note that the above
quired to prove that there has been
devices which transmit data by
definition delineates between in
accurate transmission of data to
wire from outlying district offices to
ternal administrative control and
and from the computer facility. Em
the home office EDP unit). Thus,
internal accounting control (in
phasis is being placed, therefore,
organizational independence will
not upon techniques to assure proc
cluding internal check). The com
be vested, not in the separation of
mittee on auditing procedure re
essing accuracy, but upon new
the operating department and the
sorted to this division of internal
techniques which make certain of
accounting department, but in the
control in order to more clearly
transmission accuracy.
separation of the operating depart
indicate the auditor’s responsibility
Sound accounting control is also
ment and the processing unit or
believed to be vested in a system of
for the review of internal control.
computer facility. Furthermore,
From a
standpoint, how
authorizations and approvals. The
lines of responsibility are drawn
ever, the entire concept must be
ability of the computer to make
within an organization to facilitate
logical, comparative, “yes-no” de
considered.
conformance with prescribed man
cisions permits a set of predeter
agerial policies. EDP, however, in
Internal administrative control is
mined criteria to be introduced
terferes with a management princi
characterized by the organizational
into the stored program, thereby
ple which recognizes that with the
independence among departments
granting the computer the power of
placement of responsibility must
and lines of delegated authority.
review. Input data can be accepted
go the delegation of authority. In
and processed, or rejected on the
the past, lower level management
Statements
Auditing Procedure
basis of these criteria. Since the
No. 29: “Scope of the Independent Audi
present system of authorizations
tor’s Review of Internal Control,” Amer
2Arthur B. Toan, Jr., “The Auditor
and approvals is nothing more than
ican Institute of Certified Public Ac
and EDP,” The Journal of Accountancy,
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Predetermined criteria in the program give computer the power of review

ing based upon predetermined cri
teria—it is apparent that the com
puter, through its stored program,
is capable of performing such rou
tine tasks as: granting credit, re
ordering stock, writing off delin
quent accounts, issuing purchase
orders, approving vendor invoices,
and preparing checks. These are
certainly not all of the duties which
might be assumed by the computer,
but they are sufficiently representa
tive to indicate how the system of
authorizations and approvals is now
part of the computer’s program.

Control by comparisons
The third classification of internal
accounting control, which likewise
attests to the accuracy and relia
bility of accounting data, is based
upon comparisons. Comparisons
take a variety of forms: time cards
and clock cards are compared to
prove the accuracy of the payroll;
vendor’s invoices and receiving re
ports are compared to authenticate
the receipt of material; sales orders
are compared with catalog prices to
check quotations; and cash remit
tance advices are compared with
accounts receivable to determine
the accuracy of customer receipts.
These, then, are a few examples of
comparison techniques. The com
puter’s ability to make logical com
parative decisions of an “equal to,”
"less than,” or “greater than” variety
allows representative data to be fed
into the computer with the result
that the computer itself can make
similar comparisons of data.
Internal check, another element
of the present internal control sys
tem, represents the measures adopt
ed to safeguard the assets. The di
vision of duties (so that no one
department, group, or individual
authorizes a transaction, records it,
and holds custody of the assets) is
a well-established principle of
sound internal control. The elec
tronic data processing system, how
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ever, is designed to facilitate the
consolidation of files and transac
tions. Payables, receivables, inven
tory records, credit information,
salary and wage rates, and ledgers
are all a part of the file system of
the computer facility. Likewise,
every transaction which makes use
of or affects these files processed
through the computer. This mass
consolidation of files and transac
tions certainly affects traditional
internal control methods.
This, then, illustrates the effect of
electronic data processing upon the
existing internal control system. In
almost every instance it has become
apparent that many of the present
methods of implementing internal
control have been pre-empted by
the computer facility. Manual tech
niques and decentralization have
given way to electronic mechaniza
tion and consolidation. The internal
control system which had been nur
tured by management and account
ants alike, for almost a decade, must
now be re-evaluated, redesigned,
and reinstituted in the terms
forth by the EDP environment. The
rationale supporting such innova
tions has been well expressed by
Arthur B. Toan, Jr.
“We should make a mistake if we
thought of EDP as just a piece of
equipment or technique for
handling clerical and administrative
work. It
also a potent psycho
logical force in its own right which
stimulates innovation and creates a
degree of drive and receptivity
which helps to turn ideas into reali
ties. Those who work with EDP
delight in challenging basic con
cepts of record-keeping, of organi
zation and of management it
self. . . .
“EDP specialists have, in short, a
striving for accomplishment which
not unlike that of the truly pro
fessional accountant. . . ”3
How, then, might an internal
3Ibid., p. 43.

control system be designed and
wedded with the computer facility,
when
many of the present meth
ods of implementing internal con
trol seem ineffective. EDP, how
ever, has an answer, for it has in
readiness a whole host of new
methods—a few of which even rep
resent new applications or modifi
cations of
of the older and
more familiar methods.

Internal control by EDP
Felix Kaufman speaks of the
automation of internal control via
EDP and notes that the “electronic
data processing system’s powerful
checking abilities make it a center
of control.”4 He furthermore
seems to lend support to a premise
that control is now a part of the
computer facility when making in
troductory remarks relative to the
effect of EDP upon internal con
trol:
“Systems employed to date, using
manual and semiautomatic means
for processing, have not achieved
. . . internal control goals. Their
controls
ols
are, in a sense, a separate
procedural system, even though
superimposed on regular operating
procedures. The effectiveness of
these
depends primarily on
the continuous vigilance of people,
whereas in electronic data proces
sing the means to integrate the pro
cedural system and the control
thereof is present.”8
EDP takes no exception to the
American Institute’s broad defini
tion of internal control. Only the
present methods of implementing
internal control are being affected.
Since emphasis has been placed ex
clusively upon the computer facili
ty, it seems logical that these new
methods might be characterized by
4Kaufman, Felix, Electronic Data Proc
essing and Auditing, The Ronald Press
Company, New York, 1961, p. 146.
5Ibid., p. 123.
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the three elements present in any
EDP control system—input controls,
processing controls, and output con
trols.
Source data will naturally con
tinue to be generated from the
operating departments. Input con
trols, however, not only
that
all valid data
being processed,
but afford the computer a means
for summary checking processing
accuracy. The control methods in
troduced here are not new; they
are merely adapted to fit a com
puter-oriented data processing sys
tem.

Batching with a control total,
Under batch accounting methods
source documents
accumulated
into batches which constitute eco
nomic processing groups. Control
totals customarily represent dollar
amounts; but if the input is not
expressed in dollars, or as in
case of a random access facility
where input need not be sorted
into any logical transaction group
or sequence, use of some other con
trol total is desirable. These other
control totals (commonly referred
to as “hash” totals) represent in
significant totals of some data field
which is common to all documents
in the batch. Common examples of
such data fields are quantities, item
codes, and account numbers.
Serial numbered forms. This
practice is certainly not new, but
is included because of the com
puter’s ability to control serial num
bers. Serial numbers of certain
documents which constitute input
(such as requisitions, vouchers, and
receipts, as opposed to invoices and
checks) might be introduced along
with account codes, quantities, etc.,
and stored within the computer. At
periodic intervals the serial num
bers of those documents which had
not as yet passed through the data
processing unit could be deter
mined by the computer for review
and follow-up. This would assure

that all data are being processed
through the computer facility.

IBM 56 Verifier

far
largest and most compre
hensive group of new methods of
controls offered by EDP. Not only
is unprecedented accuracy and re
liability attained in processing ac
counting data, but the impersonal
nature of the computer
transactions
file records to re
main independent and assures that
prescribed managerial policies will
be carried out with a high degree of
consistency. Processing controls are
made up of checks built into the
system by the manufacturer and
checks capable of being incorpo
rated into the computer's program.
The first group to be discussed re
lates to the “built-in” features, or
what are sometimes referred to as
“hardware” controls.

Parity
Digit verification devices. Periph
are check. The
 most universal
en  of all machine circuitry controls is
l devices
the means
and
permits
the
are available
are which
parity check. This particular
sure
accuracy and validity of
ister
the
check
verifies each binary-coded
all input data. Although many digit

character (a character being a let
verification devices
not asso
ter of the alphabet, a number, or
ciated electronically with the EDP
perhaps a special symbol, each of
system, this equipment is just as
which is represented by a certain
much a part of the system as is the
combination of zeros and ones). By
electronic computer and its compo
adding another bit (a zero or one)
nents. For example, International
to the binary code value when
Business Machines’ 56 Verifier is
one type of digit verification device.
characters
being converted to
machine-code by some input me
This machine checks and verifies
card-punching. The operator, using
dium, a condition is created where
by every character is made up of an
the original source documents and
even or odd number of ones. Com
the punched cards, rekeys the data
puters designed to recognize an
into the keyboard of the Verifier.
even parity count, for example,
The machine compares what has
would process information contain
been punched and what is rekeyed;
ing only an even number of ones.
any difference will cause the key
The computer, therefore, is de
board to lock. Another digit verifi
cation device is National Cash Reg
signed to check this situation con
tinuously at every point where in
’s Check Digit Verifier. This
formation is transferred in its
machine is designed to test
system. Any addition or loss of a
validity of an account number be
bit, thereby distorting the charac
fore it is recorded into tape or
ter, will cause the machine to stop
cards by
of a programed
or correct itself by switching to an
mathematical formula. Thus, the
alternate program.
presence of any one, or a combina
tion, of these or similar devices con
Duplicate circuitry. Some com
tributes to the effectiveness of in
puters
duplicate the more essential
put controls.
circuitry of their main arithmetic
Processing controls comprise by
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Dual heads
a much more
unit. In this way calculations
are Services,
carried out twice to
accu
effective check than the
check,
racy.
since recorded information is
checked, not just the electronic im
Dual arithmetic. In this case the
pulse.
computer does not possess dual cir
Overflow check and sign check.
cuits, but automatically performs
every computation twice using
The overflow control is designed to
indicate whenever an arithmetic
same circuitry. The results
then
function causes the data to over
compared. A few systems
capa
flow
capacity of a counter or
ble of performing the second cal
accumulator in the computer’s
culation with the complements of
true figures.
arithmetic unit. This prevents the
loss of significant digits during
Echo check. This method is often
computation. The sign control will
incorporated into the
at
indicate whenever an arithmetic
points where information is trans
Maintenance: one hour a day
function is performed on an amount
ferred. Here a feedback mechanism
which does not carry a positive or
echoes a character back from the
negative designation.
make use of some of the technical
point of transmission to its source.
aspects of computer design. Nor
For example, when information is
Tape ring. When information is
mally
a schedule is followed which
to be transferred
the com
being written on reels of magnetic
allows
a crew of engineers to de
puter to magnetic tape, the record
tape old information is automati
vote
at
least one hour each day to
ing device senses what has been re
cally erased. To assure that master
preventive
maintenance. Test prob
ceived and a signal is echoed back
files might not inadvertently be
lems
are
fed
into the computer
to the computer from the tape unit.
used on an output unit, a plastic
which
check
all
of its components.
This signa] is
compared for ac
ring is removed from the reverse
A
“
high-low
”
voltage
test is applied
curacy.
side of the tape reel. Without this
whereby
the
computer
is tested to
plastic ring no information can be
Dual heads. This is another
detect
marginal
functioning
of its
written on the tape.
method similar to
checking
circuitry.
but is used in checking the trans
Preventive maintenance. Al
These, then, represent the me
mission of recorded information. A
though this control method is not a
chanical
which have been
reading device senses recorded in
part of the system per se, it is in
built into the electronic computer’s
formation and transmits it instantly
cluded under this section of “hard
system by the manufacturer. A
back to the
for comparison.
ware” controls because it does
second group of processing con
trols, however, represent checks
capable of being incorporated into
the
computer by means of coded
Coded instructions to computer can strengthen controls
instructions and control panel wir
ing. These so-called “programed”
controls are much more sophisti
cated than many of the “hardware”
controls previously discussed. They
will now be examined in greater
detail.
Record count. A record consists
of a group of characters which are
normally considered together as a
unit, such as the combination of
numbers which make up a particu
lar transaction or an account bal
The computer might be pro
gramed to count the number of
records it processes, and later this
result can be compared with a pre
determined
Record counts
are generally made a part of the in
formation on every tape reel. Thus,
file data can be transferred from
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one tape to
another without
fearA of
computer, however, can be pro
the program and at certain inter
loss of records.
gramed to perform this function.
vals input-output records, as well as
the contents of certain storage
Identification comparison. This
Sequence check. This program
areas, are recorded internally in the
method permits comparisons to be
control permits master records to
computer. At the same time, if de
made
of common items. By pro
be checked for ascending sequence
sired, accuracy of processing up to
graming a compare instruction in
while being read for processing.
the checkpoint can also be estab
voice, amounts can be compared
Master records, for example, might
lished. In the event of an error, re
with predetermined credit limits to
be identified consecutively by cus
start procedures permit the pro
facilitate limit checks. All in all,
tomer number or account
gram to revert back to the last
identification comparison enables
This control method assures that a
checkpoint and resume processing.
data fields to be machine-checked
file is processed in its proper se
against one another in order to
Error routine. After a programed
quential order.
prove the accuracy of matching,
check signifies an error in reading
Limit check or reasonableness
coding, balancing, and file record
or writing (for example, the tape
tests. Predetermined limits (gross
selection.
file may be out of sequence, or the
pay, the amount of an invoice, or
disk file might not be properly up
Tape labels. A tape label is a part
amount of a purchase order)
dated through execution of the al
of the records on each reel of mag
can be established as a part of the
teration test), a programed error
netic tape. Certain identifying in
computer’s program. When proc
routine should cause the operation
formation can be written on the
essed data exceed these predeter
to be preformed once again. If
tape in the form of a lead record.
mined limits, the machine can be
there is still an indication of an
Desirable types of information
instructed to stop and special
error, certain predetermined formal
which might be made a part of the
procedures should be made avail
handling techniques can be desig
tape label are: nature of the in
able to the operator outlining what
nated by the on-line printer.
formation on the tape, processing
action is to be
directions, frequency of use, earli
figures. A proof figure can
These, then, represent some of
est date the reel might be used as a
be used to check an important se
the more common checks which
new output tape (frequently
re
ries of multiplications. An arbitrary

can be made an integral part of the
ferred
to
as
the
“
purge
”
date),
con
ure, ),larger than any multiplier,
from
computer’s stored program. In a
trol totals (record count, for ex
is
selected. Each multiplicand is
point
sense, these “programed” process
Blank
re
ample and name of the individual
multiplied once by its true mul 
ing controls are optional, but, if
responsible for the tape. The com
tiplier and then again by the differ
there is to be sound internal con
puter can then be programed to
ence between the multiplier and
trol, they should be made an in
read this information before proc
the proof figure. Upon completion
herent part of every computer pro
essing the tape.
of a series of multiplications, the
m. The accountant must be as

total of the products resulting
equally
familiar
with
each
of
these
transmission test. The com
both multiplications is compared
programing control features as he is
puter system might be programed
with the product of the total of the
with
existing control applications,
to monitor data fields at transfer
multiplicands and the proof figure.
for,
in
many cases, these new meth
points for blank or zero positions.
They should be equal.
ods
of
control have superseded
The blank transmission test might
their
manual
counterparts.
be used to detect the loss of data
Reverse arithmetic. This is an
and to prevent the destruction of
other method which might be used
Output controls
existing records in file storage.
to insure that a multiplication has
Output controls accentuate the
been made correctly. A calculation
Alteration test. Failure to update
role
of the computer facility as a
of x times y equals z might be
a file may be sensed by comparing
center
of control. Insofar as input
checked by multiplying y times x
the contents of the file before and
controls
that all data
and substracting z to determine
after each posting. This test is
being
processed,
output
as
that the result is zero.
similar to identification compari
sure
that
the
results
are
reliable
and
son.
Cross footing balance checks.
that no unauthorized alterations
Cross footings have long been used
Checkpoint or “rollback” and
have been made to transactions and
records while in the custody of the
start procedures. These methods
by accountants in checking the ac
electronic data processing unit.
permit the computer to continue
curacy of individual postings. For
processing from the last check
Output controls promote

opera
example, by vertically adding the
taken.
tional efficiency within the com
, rather are
than
from the begin
net amount of invoices and dis
gra
puter facility over records, pro
ning of a run, in case of an error or
counts allowable, the totals, when
grams, processed data, and ma
an
interruption
in
the
program.
cross footed, should equal the total
chine operations.
Checkpoints
predetermined in
gross amount of the invoices. The
https://egrove.olemiss.edu/mgmtservices/vol1/iss1/14
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ing persistent
errors, amounts
which exceed predetermined limits,
and any differences between file
records and physical inventory
counts or account confirmations.
Summaries might also be prepared
comparing current data with his
torical data to note any other sig
nificant changes.

The machine operator's knowledge of detailed programs
should
sufficient to enable him to perform his job effectively

of control totals. In
reality, the most basic of all output
controls is
comparison of batch
control totals, after processing, with
those which accompanied the
data to the computer facil
ity. It will be recalled that
nature of
control totals were
discussed under input controls.

Separation of duties. This is cer
tainly an old method, but in new
guise. Within the computer facility
there should be at least four sepa
rate and distinct groups of individ
uals—
planners (system spe
cialists and programers), the ma
chine operators, a group responsi
ble for output controls,
a rec
ord librarian. In this way no one
group has direct and complete ac
cess to the record-keeping system.
For example, the planners, who are
intimately familiar with the stored
program and the entire EDP sys
tem, should have no contact with
the day-to-day
On the
other hand, the machine operator’s
knowledge of detailed programs
and the historical records should be
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sufficient enough to enable him to
perform his job as an operator ef
fectively; too much knowledge can
lead to intentional or unintentional
manipulation of data, but too little
knowledge might reduce the ef
ficency of the entire data process
ing unit. Responsibility for output
controls might be identified with
the internal audit function or could
be assigned to a separate group
of individuals organizationally re
sponsible to the data processing
unit. The presence of a record
librarian assures that programs, as
well as historical records, will be
adequately controlled. By assigning
one individual—one who has no re
lationship whatsoever with any of
the other data processing activities
—the responsibility for the custody
of all file information, only author
ized changes can be introduced
into computer programs or histori
cal records.

Information retention program.
Programs, transaction data, and
records must be meticulously con
trolled. Master tapes which
computer programs are usually
duplicated, with one copy retained
in a locked storage area. A formal
system of authorizations might be
instituted for making any program
changes. File records might be
periodically read out of the ma
chine, so that, in the event of losing
some portion of the file data
through operator error, an oppor
tunity remains available for recon
structing the file records. A policy
must also be set relative to the re
tention of transaction data since
tape reels are expensive and they
can be used over and over again.
Systematic sampling. Tests might
also be made, by the control group,
of selected individual items being
processed. Individual transactions
can be traced from the originating
department, through the computer
facility, to the records stored in
ternally by the computer. Such
tests would assure that transactions
being processed both accurate
ly and in accordance with pre
scribed policies and procedures.

Numerical accountability. This
practice is again an old one. Al
though invoices, checks, and all
preprinted forms
presently con
trolled by numerical sequence, nu
merical accountability might be
extended to all types of outputpreprinted forms or otherwise, and
including data generated by
on-line printer. For example, a pro
m can be designed to print out
instructions or data to the operator.
If numerical control is  exercised
Control by exception. The output


are make compar
contain
the  over this type of print-out too,
ol group would
graof control totals; they would
are
reasonable control can be assured
isons
over machine operators, as well as
also be responsible for investigat
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all the various
forms of
outputA Magazine
methods
ofNo.
implementing
in
been magnified
reality.
It
data.
ternal control are affected in the
seems improbable that the machine
presence of EDP. The foregoing
operator could manipulate the
Separate runs. The ability of the
discussion illustrates that: (1) Tra
records successfully when his
computer facility to consolidate so
ditional methods of implementing
knowledge of the detailed program
many functions might require in
internal control need only be
is limited (if there is adequate
some instances that the same data
separation of programing and
adapted in the input-output phases
be run through the computer more
of an EDP system; and (2) separa
machine operator responsibilities),
than once. For example, McCul
tion of duties, authorizations, ap
and when there is such a large
lough6 illustrates this by inferring
provals, manual
renumber of complex file records re
that there might be three inventory
computations, and the like, are
quiring alteration. Research on this
runs: a run to produce accounting
either unnecessary or should be ex
subject, however, revealed only one
once.
run
ls; a run to produce data
for 
arise
tremely modified in the processing
reference in the literature (cited by
trol
storekeepers;
and still another
phase of an EDP system.
the same author in two separate ar
to provide information to purchas
ticles)7 to a defalcation which was
ing. Separate runs, therefore, repre
actually attributed to the unauthor
Summary
sent an effort to establish continuity
ized manipulation of a computer
and agreement among successive
program. Nevertheless, if there is
In support of conclusion (1) it
related computer runs since control
proper separation of dirties (with
has been shown how batch control
totals can be established during
the operator accounting for process
totals, serial numbered forms, and
each run and later compared.
ing time as is customary in most
digit verification methods all can
In fact, there is another advan
computer installations), if there is
be used effectively when data
tage to separate runs other than
rotation of operators, and if numeri
introduced into the electronic sys
that of control—this being process
cal accountability is exercised over
tem. Similarly, separation of duties,
ing efficiency. Many computers are
all types of print-out, chances for
comparison of results, and numeri
programed to perform a number of
intervention will be minimized.
cal accountabilities are equally im
functions by passing the data
EDP has certainly provoked a
portant, but especially in the output
through the machine only
number of new ideas with respect
phase of an EDP system. Evidence
The time saved by this single run,
to internal control methodology.
has been offered as well in support
as opposed to separate runs, is not
The talk of automation of internal
of conclusion (2). It was empha
so significant when compared with
control cannot be scoffed at, and
sized how an electronic computer
the problems which could
in
the growing importance of the role
can perform so many processing
the event of a data-transmission
of the computer facility as a center
steps without manual intervention.
error or an error in processing. Not
of control is gaining momentum.
Thus, the need to superimpose con
only are these types of errors dif
When accountants are instructed to
trol steps during processing opera
ficult to localize during a single
review the system of internal con
tions becomes less important in or
run, but also a great many file rec
, they cannot afford to overlook
der to ensure accurate processing
ords are affected. Hence, separate
the computer facility. They must
syste
due to the mental and moral frail
runs might even be a more efficient
recognize that it is now an integral
ties of the individuals in the sys
way of processing data.
part of the internal control system.
tem. It was shown that many con
In a manual, as well as in an
Control over console intervention.
trols have been built into or pro
electronic data processing system,
The likelihood of console interven
gramed into an electronic computer
data must be introduced into the
tion is a problem common to all
by manufacturers and programmers
system (input), processed, and the
computer facilities. Programed con
alike in order to continually test
resultant information
(output)
trols are unable to prevent the oper
the accuracy of the processing unit.
communicated to management and
ator’s ability to interrupt processing
Emphasis has shifted, then, from
other interested parties. Thus, a
and manually introduce informa
controls which test employee in
sound functional internal control
 to those which test machine
tion into the computer through the
tegrity
LXXXI
”
“


m
is
equally
important
are
in


comparisons,

console. Likewise, even if the
accuracy.
either system. However, traditional
stored program does possess an in
Accountants today must be aware
“
struction to print out all informa
of the characteristics of internal
7William L. MacDonald, The Audi
tion introduced via the console, the
control which have changed or
tor
and the Computer,” The Canadian
machine operator still has the op
which
have experienced a change
Chartered Accountant, vol.
(Sep
portunity to suppress the print-out.
in
emphasis
due to the advent of
tember 1962), p. 256, and Audits and
Perhaps this entire situation has
Audit Trails—Part 1, Data Processing,
EDP. Accounting systems can
Proceedings of the 1961 International
neither be designed nor audited
Conference of the National Machine Ac
6Thomas E. McCullough, “The Audi
properly unless the real effect of
countants Association, vol. IV, National
tor Uses the Computer,” The Internal
EDP upon internal control is
Machine Accountants Association, To
Auditor, vol. XVI (December 1959), p.
thoroughly
understood.
ronto, 1961, p. 149.
35.
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Editor’s Note: CPAs, management con
sultants, engineers, economists, psychologists
and the others who serve as advisers to man
agement work at many different levels of
sophistication. Most of them are expert in
one or more specialties, but none can be fa
miliar with all of the areas of knowledge,
techniques and research which can contribute
to the arts and sciences of effective manage
ment.
Under the identifying phrase "An Orien
tation Article,” we therefore plan to pub
lish as frequently as they are available articles
intended to provide some orientation in spe
cialized fields for those who feel a need for
some familiarity with the terminology and
possible applications of expertises other than
their own.
The articles in this series are not intended
for those already familiar with these subjects;
aspects of the same subjects will be treated
from time to time in more sophisticated fash
ion in our regular articles. We hope, however,
that—skipping subjects in which they are al
ready knowledgeable—readers will find these
basic articles useful in broadening their gen
eral knowledge of the extraordinarily fast
growing science of management.
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An Orientation Article—

A management services specialist may know all
techniques and theories of his profession, but he will
still be ineffective if he doesn’t understand
. . .

PSYCHOLOGY
OF
CONSULTING
by Theodore Andreychuk
Texas Technological College

article is concerned with be
grained resistance to change per se,
havior in the consulting rela
simply because they are not sure
tionship. This includes both the be how this will affect their jobs, their
havior of the consultant and that of
status, their comfort, or their secur
the client. It
quite obvious that
ity. Each time we propose change,
the consultant must be technically
these feelings have to be taken into
competent in his special field. The
account.
more experienced consultant, how
A number of factors immediately
ever, is quick to recognize that tech
contribute to the development of
nical competence
only a part of
stresses in consulting. The nature of
the measure of his success. Equally
the situation itself contributes to
important, and perhaps even more
some of these. The fact that a con
so, is his skill in communicating his
sultant has been called in may be
ideas to others and his effectiveness
interpreted by various people in the
as a total person.
client organization as a reflection on
If we examine our problem situa
their own skills and adequacy. Man
tions, we find that they usually cen
agement is saying, in effect,
ter around the people and the per
something is wrong, that there are
sonalities involved in them. If we
problems present which it is incap
look closely enough we discover
able of solving. This implied criti
that somewhere along the line we
have failed to properly account for
the human needs in the situation.
There is a tendency to assume that
people should respond to a logical,
rational approach in viewing their
problems. Unfortunately, this is not
always the case. The emotional
needs of people frequently interfere
with the acceptance of what may be
a perfectly valid and logical solu
tion. People frequently have an in
his

T
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cism of certain staff members of an
organization may immediately place
them on the defensive in an
to justify their past performance.
The person who is most threatened
may often be the one individual
with whom the consultant will have
to work very closely. It is interesting
that the greater the skill of the con
sultant, the more effective he is in
proposing a solution to the problem,
the more he may aggravate the feel
ings of insecurity in the department
head or specialist with whom he is
working.
Another factor contributing to
stress, oddly enough, is the fact that
the consultant is an expert in a spe
cialized field. The client may begin
to feel that the consultant’s view
point is too narrow, too limited and
that he does not see or appreciate
the needs of the company as a
whole. He may feel also that the
consultant thinks too much in terms
of a particular group of problems
rather than understanding the
client’s own particular problem.
That is, that the approach too the
oretical, rather than practical for his
oses. The consultant must then
convince the client that his expert
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counseling.
: Management
Vol. 1,expectations
No. 1, March-April
issue] A client comes in asking
differing
as to1964
just [whole
ness resides in the very fact
that he Services,
to see a counselor for help because
what the consultant’s role is sup
can draw from a variety of specific
he is making poor grades, because
posed to be. In setting up a data
situations which he has experienced
he cannot organize his study time
processing system, for example, the
and from which he deduces his gen
effectively, or for one of any num
consultant may very well be thought
eral principles.
ber
of reasons. The immediate ten
of
as
an
“
expert
”
and
function
in
If
being
an
expert
poses
problems
are
dency in that initial period
for
this
In this case then, he may
for the general consultant one
the neophyte to grasp the stated
set up a complete system in a fairly
should try being a consulting psy
problem and attempt to deal with it
cut-and-dried fashion. In other
chologist for a change. Everyone is
directly. One soon discovers that in
problem areas, however, he may be
an expert in this field, and everyone
many cases the stated problem is
considered as a “resource person.”
has his own brand of psychology
only a symptom of an underlying
In this role his job may be simply to
which he applies. To attempt to
and broader personality disturb
make suggestions as to alternative
convince a manager that fear psy
ance.
solutions to a problem, with the
chology is not the most productive
The analogy is not perfect, but
people involved making their own
way of motivating people can be a
experience has shown that a some
decisions as to what they want to
very frustrating experience indeed.
what parallel situation exists in dis
do. A third role may be that of func
As a matter of fact, to tackle such a
cussing problems with clients. The
tioning as a “catalyst.” In this capac
problem directly may very well re
implication of this is clear. The con
ity he may be present primarily to
sult in the fear psychology being
sultant must approach each situa
stimulate thinking and interaction
applied to the psychologist himself.
tion with an open
He must be
in a group setting. Unless there is
alert to all cues, and draw the client
reasonably good agreement be
out to get as complete a picture of
tween client and consultant as to
the total situation as possible. By
what his role should be, we have a
“total situation” is meant the total
potential for misunderstanding and
company picture and not just that
a less than satisfactory relationship.
of a specific department. It is neces
A final stress-producing factor re
sary to develop some knowledge
sides within the consultant himself.
about the president and his phi
His self-concept, his methods of
losophy
of management, the other
dealing with his anxieties, his need
key
people
in the organization, and
to exercise authority, the way he re
the
relationships
which exist be
sponds to authority, are all factors
tween
departments.
which can influence his consulting
It is important then, in the early
relationships in either a positive or
Another stress factor results from
stages of a consulting engagement,
negative direction. These points will
the fact that the consultant is an
to gain as much information
pos
not be expanded upon specifically
outsider. His presence in the situa
.
It
is
only
in
this
way
that
we

symptom.
at this time, but will be referred to
tion threatens to upset the balance
can
truly
determine
whether
the
in the subsequent discussion.
of interrelationships which have de
problem as presented is basic or
veloped within the organization.
only a
It is conceivable
Symptoms vs. basic problems
Unless his status is rather clearly
that such a discussion may lead us
defined, there will be many ques
It is important to focus upon
to conclude that we cannot be of
tions raised as to his precise role in
some of the factors involved in
real assistance to the client, that ad
the situation. How much authority
structuring the client relationship.
ditional resources might have to be
does he have? What does he com
When a consultant invited into an
called in, or that certain prepara
municate to top management about
organization, usually there
a
tory steps might be required before
specific individuals? How much
present problem which concerns
our own contribution could be uti
support does he have from top man
management, so that a solution is
lized.
agement? To what extent does his
looked for which will correct
It is wise to recognize also some
advice have to be accepted? How
situation. If the problem immedi
of the hidden client needs in calling
much is he involved in policy de
ately accepted at face value, some
in a consultant. The client may be
cisions? Unless these questions
real difficulties may be created for
doing this simply to justify a solu
answered and his role clarified,
the consultant. This may happen
tion which he has already arrived
there will be considerable uneasi
when the problem as stated is only
at. He may be looking for an excuse
ness on the part of the staff mem
a symptom of some more basic dis
or an out in the event a program
bers. This, in turn, may be reflected
turbance which may not be immedi
backfires. In such cases, where a
in undue defensiveness, unco-opera
ately apparent.
client is emotionally involved in
tiveness, or reticence in discussions.
This confusion of symptoms with
a solution to which he is privately
Stress may also be produced in
basic problems is made very clear
committed, the potential danger is
the consulting situation when there
to psychologists who are engaged in
present that the consultant will
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come up with
a contrary
solution,
demonstrate
hisSystems,
effectiveness
hand,
listens
what
Management
Services:
A Magazine
of Planning,
and Controls, Vol.
1 [1964],
No.for
1, Art.
14 is important
and a source of dispute arises. Un
competency that he is already solv
to his client. This immediately regis
less the consultant is tuned in to this
ing the problem before he has fully
ters loud and clear because what is
sort of thing, he may be drawn into
comprehended it.
important to the client must be
endless and fruitless arguments.
So, learn to listen! Try to read be
come important to the consultant.
and
I would like to cite an example of
tween the lines, to be aware of the
this from my own practice. It oc
attitudes and feelings which under
casionally happens that a president
lie the words being spoken. Is
calls us in when there is an impend
speaker anxious, insecure, discour
ing shake-up in his top-management
aged, or simply using you as a
group. As a preliminary step he may
sounding board? Does he need re
ask
to evaluate all of his key
assurance, or is this a good time for
people. We could accept this at face
constructive criticism? The attitude
value and go ahead as he proposes.
of the listener should be one of at
Fear psychology may be applied
A little further investigation, how
tentiveness to the undercurrents in
to the psychologist . . .
ever, might quickly reveal that he
the situation. If one has ever talked
The way we tend to perceive
has already made up his mind
to a
who was bored or inatten
people in structuring a consulting
about certain of the individuals
tive for any reason, the chances are
relationship
very important.
whom he plans to let go. If we went
that he became less effective,
These perceptions are often re
ahead as he originally suggested, we
what disorganized in what he was
flected in our general attitudes and
trying to say, or felt angry or dis
would very probably be labeled as
can sometimes create problems
hatchet men in the situation
gruntled about it. This is how the
which could have been avoided. For
listener, by his attitudes, can di
our opportunity for constructive
example, does the consultant have
rectly affect what someone is trying
counseling in the future would be
such a respect for authority that he
to communicate to him.
seriously handicapped. Consequent
tends
to be overly deferential when
ly, we recommend that he make the
Listening is only part of the total
talking
with top-management peo
process of perceiving. Everyone
moves he is already privately com
ple?
Conversely,
does he adopt a
tends to see and hear what goes on
mitted to before we come into the
superior
attitude
to
someone down
around him in a selective fashion.
picture. We shy away from being
the
line
in
a
way
which
belittles
This is a function of the individual
used as crutches or as excuses to
him?
Does
he
have
preconceived
personality. Of course, selective
permit a manager to escape from a
notions about people which lead
perception
necessary for one to
responsibility which is obviously
to stereotype others premature
operate efficiently. There are so
distasteful to him.
ly and thus lessen his effectiveness
many stimuli impinging on the
with them? Almost everyone in an
senses at all times that it would be
Read between the lines
organization has positive strengths
very distracting to pay attention to
In order to get at some of the mo
which can be useful if tapped. The
all of them. For self-preservation,
tives which are not explicitly stated
we have to shut out many things
alert consultant is impressed by the
by the client, a high degree of lis
from conscious attention. The dan
wisdom of people who may occupy
tening skill
required. This
a
rather lowly
They may
ger is that we may not take in
skill which requires relatively ma
not be able to
themselves
enough information.
ture self-confidence, but it is also
skillfully, but their meaning and in
It is interesting how much infor
one which can be developed. A
mation one can pick up by just
tent is clear if one looks for it.
noted psychiatrist once wrote a
walking through an office or plant.
The way we perceive people has
book called, Listening With the
Are the people working industrious
a definite effect on our relationships
Third Ear. The point he was driving
ly or just dawdling? Is everything
with them. It is true that the client
at was that one should be aware of
orderly or in a state of confusion? Is
is usually interested in solving some
more than the actual words which
the climate formal or informal?
technical problem when a consul
are spoken. The expert listener must
Simple observation of these and
tant is called in. Social gratification
also be alert to implied attitudes
other factors can tell the consultant
in this relationship is certainly not a
and be aware of his own intuitive
a great deal about an organization
verbalized expectation. Neverthe
promptings in the situation. Not in
which may be helpful in his doing
less, actual experiences have demon
frequently anxieties may limit per
an effective job.
strated that consulting does involve
ceptions and keep one from getting
Perceptions are frequently gov
the issue of social gratification.
a true picture of the problem. The
erned by what happens to be salient
Thus, a client may evaluate a con
consultant may be so preoccupied
in one’s own thinking. An individual
sultant’s performance not only in
in making the sale that he does not
is always screening the various
terms of his technical help, but also
really pay attention to what is hap
stimuli impinging on his senses in
in terms of the personal relationship
pening. The new consultant, in par
terms of what is important to him.
between them. The latter may even
ticular, may be so compelled to
The good consultant, on the other
become the crucial factor in the suc
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cess or failure of the engagement.
The consultant’s feelings toward
people should be such that he can
deal with them as equals, regardless
of their status. Simply observing the
proper social amenities
helpful.
Calling a person by name, greeting
him warmly, and showing a real in
terest in him and his problems go a
long way in producing social satis
factions, if this behavior is sincere
and not superficial. There is nothing
more irritating than a person who
applies what might be called social
gimmicks with no real interest to
support
A genuine expression
of cordiality also interpreted
a
sign of helpfulness and sets the
stage for a productive relationship.

A trap the consultant may fall into
all too easily is to identify too closely
with the underdog . . .

One important additional factor
the matter of how we communi
cate our ideas to the client. It is
obviously important to communi
cate clearly, concisely, and in easily
understandable terms. The consul
tant who is afflicted with “expertitis”
and who must resort to complicated
or technical language may be satis
fying his own ego needs more than
the client needs. One must be sure
not to take too much for granted
initially, but proceed at a pace
which
comfortable for the
The beginning consultant, in par
ticular, may be inclined to move too
fast in the initial
He knows
that he has to make a contribution
to be of value to the client. As a
consequence, his anxiety may force
him to
in prematurely with
suggestions or information. He is in
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1. Be sure the problem is under
stood. Do not confuse symptoms
with basic problems. Learn as
much about the organization ini
tially as possible.
2. Be aware of hidden client needs.
3. Develop good listening skills.
Try to read between the lines.
Listen with the third ear.
4. Sharpen up your over-all percep
tions. Be alert to minimal cues.
5. Develop an understanding of
your own attitudes toward people
and how these affect your behavior.
6. Learn how to communicate effec
tively.
Once the engagement has moved
beyond the initial structuring stage
it is necessary to consider the on
going relationship. As the program
unfolds, it is important to keep in
close touch with the key people in
the organization. By key people, it
is meant those whose policy-making
roles will have a direct impact on
what the consultant is trying to ac
complish. These may include the
president, the controller, or other
top-level managers. Specifically

who these will be will depend on
the size of
organization, the or
ganizational structure, and the
scope of your program. The general
principle
that one must keep his
sights focused upward. Thinking
should be top management oriented
as much as possible.
This may sound axiomatic, but
there are a number of reasons why
this may be avoided. The president
of an organization
obviously a
busy man. We may feel that we
unnecessarily infringing on his
time, and indeed we should avoid
doing this. When we do make an
appointment to see him, we should
give advance thought to what we
are going to discuss. Usually, how
ever, the president is vitally inter
ested in what
going on and likes
to keep informed of the progress to

.
the
The consultant may avoid con
ings
tacts with the top man because of
the kind of person he is. If he is
overly aggressive, or domineering,
or inclined to be hypercritical, it is
much more comfortable to avoid
him. One’s personal anxieties also
come into play here. For example,
some individuals may be awed by
the authority and status of the presi
dent. Self-insight becomes impor
tant to permit the consultant to
understand his feelings and to
handle them more objectively.
A trap that the consultant may
fall into, is to identify too closely
with the underdog. This is particu
larly true when the top man is in
deed the focal point of an existing
problem. Permitting personal feel
to distort one’s objectivity in
such a situation can be fatal. Very
often a person down the line in man
agement is congenial and comfort
able to be with. It is easy to spend
time with such a person and subse
quently neglect
necessary con
tacts with people who should really
be cultivated and educated because
of their policy making roles. When
one finds himself avoiding a key
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as client.


fact satisfying his own need to make
an impression rather than truly con
sidering the client’s
Individual personality frequently
enters into communication. The
consultant may be arbitrary or de
manding. He may be overly brusque
or even hostile in his defensiveness.
He may resort to
or subtle
forms of needling. On the other
hand, he may be patient, tolerant,
and able to take plenty of time to
explain things. His desire to be
liked may also lead him to avoid un
pleasant facts. The desirable goal is
to be objective in communication,
but with a sensitivity for the human
needs in the situation.
To summarize, some of the points
which have been made in regard to
structuring a consulting relation
ship
as follows:
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Every successful engagement includes three basic steps . . .
man like poison, then it is the time
to stop and take a close look at one’s
own motivations. It is very helpful
in such situations to use associates
as sounding boards, and perhaps
even to get a therapeutic catharsis
from a
of one’s anxieties
about the man who is being
avoided.
As the program moves along,
consultant must keep in mind the
fact that he functions as an educator
as well as an expert. Inbuilt resist
ances have to be overcome by a
process of coaching, counseling, and
training. As was mentioned earlier,
people do not always respond logi
cally. Change can be threatening,
and attention should be given to the
feelings aroused and how best to
cope with them. This may require
considerable discussion, and a pa
tient, understanding attitude on the
part of the consultant.

Seize every opportunity
A consultant should always be
ready and alert to take advantage of
unusual opportunities which may
arise. These may relate to a better
solution to the problem which is
under
They may also
lead to opportunities for providing
additional or expanded services to
the client. The consultant, in talking
with various client staff members,
will often hear about problems out
side of his own specialty. If he is
alert to such cues, he may be able
to provide additional work for an
other member of his organization.
In some cases, where his own or
ganization cannot be of help, he
may provide valuable assistance to
his client by referring him to other
consulting organizations.
This attitude of perceptive alert
ness is well described by the word,
serendipity. The dictionary de
scribes serendipity as the “gift of
finding valuable or agreeable things
not sought for.” However, such
things do not happen accidentally,

for the most part. The readiness for
such action comes only as a conse
quence of preparation, study,
thought, and the continual expan
sion of one’s horizons. The creative
scientist, for example, does not pull
his ideas out of a void. He may have
gone through years of preparation
and experience before his brain
child is finally bom. Similarly, I
think that it is important for every
one to stretch his mind and broaden
his thinking so that when the un
usual or unexpected opportunity
does come along, he can recognize
it and take advantage of it.
It may be well to consider now
just what it is that constitutes the
successful engagement. A consult
ing engagement is comprised of
three basic steps. These are (1) the
diagnosis of the problem, (2) the
proposal for its solution, and (3)
the implementation of the program.
The first two of these appear to be
the easiest as far as most consultants
are concerned. It is at the imple
mentation stage that most failures
occur. Almost any company has
voluminous reports or proposals in
its files, made by some
simply gathering dust. For some
reason or other, despite the consid
erable expenditure of time, money,
and effort in preparing the report,
nothing was done with it.
In other
attempts have
been made to implement a recom
mended program, but often with
unsatisfactory or even harmful re
sults. It is not unusual to find com
panies where aborted consulting re
lationships have produced consider
able resentment and bitterness.
Why should this be so? In most
instances where this has occurred it
is quite apparent that the reason
is due primarily to the neglect of
the human element in the situation.
The consultant may have over
looked the fact that many times a
solution to a problem introduces a
stress factor into the organization.
It may require special skills, a
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change in attitudes, a need for a
broadened perspective, a rearrange
ment of jobs, generally increased
competency, or any number of such
things. The organization must be
prepared for these changes so that
individual anxieties may be dealt
with constructively.
If the key management people
are of sufficient stature and have
the flexibility to change and adapt
themselves to the new require
ments, well and good. Unfortu
nately, this is not always the case.
The consultant may not have the
necessary skills to evaluate these
factors properly, and thus makes
his recommendation in a partial
vacuum. As a consequence, while
his plan is basically sound and
valid, it may backfire on him.
Where the human factors are rmcertain, it may be advisable for the
consultant to recommend to man
agement that a trained management
psychologist be brought in to eval
uate the people involved in the
light of what will be required of
them. The best plan in the world
cannot possibly succeed if the key
people are inadequate to meet the
accompanying stresses.

Characteristics of success
The consulting firm should be in
terested in what could be thought
of as some of the characteristics of
the successful consultant. These can
be considered under five areas of
total functioning of the individual.
These are:

1. Intellectual efficiency
2. Emotional stability and ma
turity
3. Interpersonal relations skills
4. Insight into oneself and others
5. Work philosophy and organiza
tion
Intellectual Efficiency. A high
degree of native capacity is desira
ble, but this is not enough by itself.
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It is important to utilize this ca
pacity effectively by developing a
broad fund of general knowledge in
addition to the more restricted fund
of technical knowledge. Industrious
application must be coupled with a
superior level of intellectual func
tioning. The motivation must be
there to continually broaden and
expand one’s horizons.
The consultant must be able to
think quickly. He should possess
mental flexibility. The unduly pon
derous, reflective thinker may get
left behind. The able consultant
thinks well on his feet and paces his
thinking to meet the demands of
the situation. He is accurate, yet
does not get lost in a maze of in
significant details.
The successful consultant can
analyze in depth and breadth.
While succinctness can be a vir
same
tue, it may also lead to hasty for
mulations which are inadequate.
Breadth of analysis requires a
breadth of interest. Too narrow a
specialization can clearly limit the
consultant’s total effectiveness. On
the other hand, he can become so
much of an undisciplined generalist
that he may lose the focus of the
specific problem.
There should be a balance be
tween logical analysis and intuition.
Analytical skills are important. At
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the
time, a leavening of intui
tion needed where people are in
volved.
A balance of abstract and con
crete thinking is required. The abil
ity to abstract and utilize the com
mon elements in diverse situations
is a great aid in the consultant’s
work. However, while theory is im
portant and useful, in the final
analysis it must be translated and
applied to the
of a prac
tical problem.
The consulting activity requires a
balance between thought and ac
tion. The individual who is overly
action-oriented may do violence to
the complexity of problems often
encountered in an organization.
The consultant should be chal
lenged by problems but not to the
point where solutions become so
paramount that they result in in
flexible behavior and insufficient
analysis.
A premium is placed on the con
sultant’s capacity for original, crea
tive thinking. He should be able to
tolerate a lack of structure and be
comfortable in nonroutine activi
ties. At the
time, he should be
able to push for clarity in a dis
ciplined fashion. A progressive ori
entation is called for rather than
mere emotional radicalism.
Being able to think indepen

dently is an asset. However, the
consultant must also be able to take
into account and utilize the contri
butions which others can make.
This calls for an open-minded ap
proach, but in the final analysis,
personal judgment based on a ma
ture utilization of outside informa
tion becomes the hallmark of the
individual
Taking into account all of the
foregoing, the consultant must still
be able to effectively communicate
his ideas to the client. Clarity and
fluency are both important factors.
The key to good communication is
simplicity. Unnecessary verbiage
tends to obscure rather than clarify.
The overly facile talker also may be
a poor listener and shut himself off
channels of communication.
Emotional Stability
Maturity.
The key word here is balance. The
consultant should be sensitive so he
can respond to client needs, yet not
be overly sensitive so that his feel
ings are easily bruised. Consulting
is a stressful way of life. The
consultant frequently encounters
resistance, hostility, and outright
rejection. He must be able to deal
with these behaviors in a con
structive fashion, rather than take
them as personal affronts.
An effective consultant maintains
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Consultant must be able to fly by

control over his feelings. The client
situation not the place to blow off
steam. There is no place in consult
ing for the “prima donna.”
Consulting
obviously stressful
and frequently anxiety-producing.
It requires a mature self-confidence
and the ability to put one’s anxieties
to work for constructive solutions to
problems. Lack of confidence or
overconfidence are equally detri
mental to a client relationship.
There are other stresses indigenous
in consulting such as travel, being
away from the family, and coping
with sudden emergencies; it re
quires a mature, well-balanced in
dividual to cope with these.
The kind of person who needs
considerable support and reassur
ance from his associates would
probably not do well in consulting
In
ways this is a lonely life.
The consultant is never really a
part of his client group and he has
to operate far from home base
much of the
This requires a
man who is reasonably self-suffi
cient, with enough confidence in his
judgment and his capabilities so
that he can feel his way along to a
good solution even when the prob
lem is initially obscure.
The consultant must be a person
with high ethical standards. He is
in a position where he can influence
the lives of others in very significant
ways. He must accept this respon
sibility with the highest level of
professional conduct. Opportunistic
ventures or the manipulation of
people will, in the long run, only
hurt the consultant and his organi
zation.
Interpersonal Relations Skills. A
number of factors related to this
area have already been mentioned
and need not be belabored. One
point about appearance may be ap
propriate. The kind of impression
that is made by one’s dress and
grooming important. The consul
tant is a professional person and the

seat of his pants when necessary . . .

client wants to regard him in this
light. A basically conservative way
of dressing and using good taste in
the use of matching colors will cre
ate a universally good impression.
Beyond this, the consultant
use his good judgment as to what is
or is not acceptable in any given
client situation.

Insight into Oneself
Others.
As mentioned earlier, the ability to
understand other people and their
needs is of considerable importance
in consulting. Prerequisite to this is
the ability to understand oneself.
The consultant must be constantly
aware of how his behavior is af
fecting the other person. Unless he
has a good understanding of the
kind of person he is and where his
strengths and weaknesses lie, he
will not be able to take corrective
measures when his personality in
troduces negative elements into a
situation.
Some of these limitations may be
readily apparent. Others will come
to mind only after some careful
soul-searching and a self-critical at
titude as he goes about his daily
work. Of
morbid introspec
tion is not advocated. If one simply
broods about his limitations, it
amounts to less than nothing. If he
takes positive, corrective action, he
is well on the way to success. There
is no person alive who cannot grow
and develop further. If the motiva
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tion is there, the opportunity for
growth and learning never ceases
for as long as one lives.

Work Philosophy and Organiza
tion. The individual’s philosophy of
work
central to his effectiveness
in this occupation. This role must
give him satisfaction. The consul
tant’s job most certainly
for an
intensive and often sustained effort.
It is an exacting occupation whose
tempo is often irregular and it
for flexibility.
Mere intensity of effort
not
enough. Energy must be channelled
and utilized economically. The con
sultant has to be able to organize
his time effectively and on his own
initiative. He must be able to sched
ule and to plan ahead. He must be
able to bring things to completion
once they have been initiated. He
must be sufficiently flexible, how
ever, so that he can switch to an
other activity once the signals have
been changed.
Once given a general directive,
he should have sufficient imagina
tion and resourcefulness to work
out the specifics for himself. Al
though self-direction is important,
the consultant should also know
when to ask for help and not be
afraid to request such assistance.
He should also be prepared to assist
his associates in the same fashion
when they come to him for assist
ance. In this way, the team concept
is facilitated, with both the client
and the firm benefiting thereby.
Perhaps this picture of a consul
tant has been painted in somewhat
idealistic terms. If this is so, there is
no harm done. If we set our sights
high, we progress upward. Each
individual, consultant or whoever,
has the choice and the responsi
bility to develop himself toward
greater effectiveness in his job.
Thinking about oneself is a first
step in this direction. As Socrates
stated many years ago, “the un
examined life is not worth living.”
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A NEW APPROACH

TO THE
BREAKEVEN CHART
The conventional breakeven chart, because it must
assume a fixed set of conditions, can be a very
unreliable tool for prediction, A dynamic breakeven
chart, based on markup on variable costs, is safer and
far more valuable as a working management tool.

by William E. Arnstein
and Edgar A. Mack
S. D. Leidesdorf and Co.

article introduces a flex
ible breakeven chart, one use
ful in
planning and control.
Breakeven analysis is not new. Its
goal is to focus attention on the re
lationship among volume, price, and
profit. Experience shows, however,
that
classic breakeven chart
often fails as a working tool for ex
ecutives. A more helpful technique
is therefore needed. But first let
us take a close and critical look at
classic chart.
We
all familiar with the
straight-line breakeven graph. Peri
od costs, variable costs, and sales
revenue are charted in relation to
volume expressed in units, per cent
of plant capacity, or sales dollars.
Exhibit I (left) is an example
of the straight-line breakeven chart.
his

T
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A chart of this type necessarily as
sumes a fixed set of conditions: a
given product mix, unit selling
prices, and a rate (or level) of mar
keting expenses. Unfortunately, the
classic breakeven chart lends itself
to misuse, particularly when man
agement fails to clearly understand
the underlying assumptions, or fails
to remember them.

Dangers of chart
Here is how this chart might be
misused—unintentionally—in deci
sion making. A greater and seem
ingly profitable volume is planned,
but by means differing from the
fixed conditions of the chart—by
changing the product mix and em
phasizing lines with low
mar
gins; or by shaving sales prices; or
by increasing promotion and adver
tising expenses. The volume goal is
reached, but profits fall far short of
the expectations appearing on
chart. The writers are familiar with
instances in which the increased
volume actually showed lower
profits
the original volume.
What should have been done, of
course, was to prepare a new break
even chart reflecting the new as
sumptions. This only points up an
other disadvantage of the classic

the
chart—inflexibility.
A novel but useful approach to
breakeven analysis considers the
breakeven point as the percentage
markup on variable costs required
to recover all costs. Note the mark
up percentage refers to the markup
on variable costs, not that related
to selling price.
To construct a breakeven chart
based on this concept
four
relatively easy steps. The analyst
determines period costs, selects
several likely levels of variable
costs, and computes the relation
ship of period costs to each variable
cost selected. These percentages
are the breakeven points, that is,

they show
markup on variable
costs required to break even. The
last
is plotting the percentages
on a chart.
Exhibit II illustrates a break
even chart of this type. In Ex
hibit II, period costs
$100,000,
and the variable costs range
$100,000 to $500,000, in steps of
$20,000. As was to be expected, the
breakeven points line up as a curve.
The chart in Exhibit II attains
flexibility without danger of unin
tentional misuse, because it does
not assume a fixed set of conditions.
Suppose a company contemplates
a different product mix, or buying
rather than manufacturing finished
products—the breakeven
and
the profitability of a particular level
of volume, fluctuates with each
contemplated change in conditions.
To denote
new breakeven point,
etc., a new chart is normally needed.

https://egrove.olemiss.edu/mgmtservices/vol1/iss1/14


If more than one change in con
dition is being considered, several
charts are needed. By using the
markup on variable costs approach,
each new breakeven point can be
quickly calculated once the new
total of variable costs is known.
The breakeven calculation in Ex
hibit II has the advantage of not
being coupled to sales. It is not
necessary to project unit selling
price, product mix, and total sales to
compute breakeven points. Under
the markup approach the total sales
required to break even is found
afterwards—by applying the mark
up percentage to forecasted vari
able costs.

Other capabilities
Exhibit III (page 62) illustrates
a chart showing the markup on vari
able costs required to earn a spe-
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The typical breakeven chart is seldom used by executives . . .

cific profit. In this example, the
planned
is $10,000 and the
period costs are $100,000 (as in Ex
hibit II). The desired profit is built
into the required markup by add
ing
to period costs before
computing percentages.
A chart of this type is not limited
to a single
plan. By simply
having several curves on a chart,
one chart can show the required
markup for several profit plans—
$10,000, $20,000, $30,000, etc. Simi
larly, one chart can indicate the re
quired markup for breaking even at
several levels of fixed costs. This is
especially useful if a rise in fixed
costs is anticipated. It is evident
that a single chart can display
the required markup for several
combinations of
plans and

period costs—
all in relation to
any level of variable costs.
A desirable feature of a multi
curve chart is its ability to give in
formation not specifically plotted in
it. For example, a chart which
shows several profit plans can be
used to quickly approximate, by
interpolation, the required markup
for a profit plan not drawn on the
chart. Another example is seen in
Exhibit III. If fixed costs were to
unexpectedly rise 10 per cent (the
exact relation of projected profit,
$10,000, to fixed costs, $100,000),
then
plan curve can be
used to determine the markup to
break even. If fixed costs were to
rise 5 per cent, the markup to break
even can be estimated by inter
polation.

The typical breakeven chart is
seldom used by executives, either
because they don’ fully understand
it or because they recognize its in
herent limitations. With meager
oldecisions
tools for guidance, especi
ally in smaller companies, managers
make
on experience, on an
indefinable “feel” of the business.
Sometimes this is enough. More
often, however, it is not, and a
breakeven chart would help, pro
viding it is easy to use, but not to
misuse.
In contrast to the classic break
even chart—which summarizes a
fixed set of assumptions or reports
past results—the chart recom
mended here is a working tool. It
is a reliable device designed for
continual use.

and
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what people are writing about
BOOKS
Scientific Decision Making in
Business by Abe Shuchman, Holt,

Rinehart, and Winston, Inc., New
York, 1963, 561 pages, $7.95.
This book’s subtitle, “Readings in
Operations Research for Nonmath
ematicians,”
a better description
of
contents, its style
its ap
proach than
actual name. Bas
it
a collection of articles
from a variety of sources dealing
with operations research. However,
the author has presented them in
a well-organized framework, and
has written several bridge articles
himself so that the result is a com
prehensive and lucid over-all view
of what operations research
and
it can be applied.

The volume is divided into four
sections, the first three of which
deal with the nature of
research and
methodology, the
last with some concrete examples
of operations research applications
in production management, in mar
keting management, and in finan
cial management.
Perhaps the book’s greatest val
ue is that it takes a subject that

has been so heavily weighted with
the technical jargon of the scientists
and mathematicians who first de
veloped it that it has frightened
away the average businessman, and
presents it for what it is: a rational
approach to problem solving which
usually employs mathematical
methods but which sometimes re
quires little more than observation,
investigation, and logic.
That is its greatest value be
cause operations research, though
today a somewhat esoteric field
more often discussed than used in
business, will inevitably gain in
creasing acceptance. It is not a fad
or a pseudo-science. It is an ap
proach which, in the book’s words,
“promises to convert many prob
lems which now seem too complex,
too chaotic, too random, or too un
certain for treatment with anything
other than intuition, experience
and judgment, to ordered
which can be analyzed with a vast
variety of tools already known and
widely used in other disciplines.”
such, it holds too much promise
for business to be ignored. Conse
quently, the foresighted business
—and certainly the advisor to
business—should gain at least some
knowledge of the techniques in

REVIEW EDITORS

Automatic Data Processing Sys
tems by Robert H. Gregory and

Richard L. Van H
, Wadsworth
Publishing Company, Inc., Belmont,
California, 1963, 816 pages, $9.50.
This revised edition of the authors’
earlier work is an extremely valu
able book for
concerned
with electronic data processing at
any level.

The authors, both of whom
with the RAND Corporation, have
designed their book for use as the
text for a one-year course in EDP.
No previous knowledge of the field

Robert L. Dixon, University of Michigan, Ann Arbor
Leonard A. Doyle, University of California, Berkeley
W
raham, University of North Carolina, Chapel

In order to assure prompt and comprehensive coverage
of magazine articles dealing with management subjects,
Management Services has arranged with fifteen universi
ties offering the Ph.D. degree in accounting to have lead
ing magazines in the field reviewed on a continuing basis
by Ph.D. candidates under the guidance of the educators
listed, who serve as the review board for this department
of Management Services.

Dale S. Harwood, Jr., University of Oregon, Eugene
H. P. Holzer, University of Illinois,
Walter B. Meigs, University of Southern California, Los

Jim G. Ashburne, University of Texas, Austin
E. J. Blakely, University of Wisconsin, Madison
Thomas J. Burns, The Ohio State University, Columbus
Don DeCoster, University of Washington, Seattle

John H. Myers, Northwestern University, Chicago
Carl L. Nelson, Columbia University, New York
Michael Schiff, New York University, New York
Rufus Wixon, University of Pennsylvania, Philadelphia
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volved and where and how they
can be used.
And that is the book’s second
great value. For this is exactly what
it offers. No one, without previous
knowledge of the field, will become
an expert in it through reading
this book. But he will be able to
apply many of the approaches to
problem solving that are presented
in the book, and he will be able
to decide when and where the ex
pert OR practitioner would be
valuable. Since that is Professor
Shuchman’s basic purpose, the
book must be judged a success.
M. S.

J. is

and

Hill

Angeles

Herbert E. Miller, Michigan State University, East
Lansing
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generally
on the reader’s part is: Management
assumed.
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issue]disposes of his stock with
MAGAZINES
out being subjected to the risks
However, the book is so compre
characteristic of the open market—
hensive that it is also a valuable
Surge of Secondaries by Anna
and at a price not far from the
basic reference work for a reader
Merjos, Barrons December 16,
going
quotation.
quite sophisticated in data proc
1963,
p.
9.

7. Often the source of the sec
essing techniques. Few people con
This article presents the distin
ondary
not identified and in
cerned with EDP are equally ex
guishing
characteristics
motiva
variably the seller turns out to be
perienced in
design, equip
tions underlying secondary distribu
either a wealthy individual or an
and the factors management
tions
of stock, which have become
institution.
should consider in making decisions
an enormously popular means of
on systems design, applications and
The author, Miss
then
selling
large blocks of stock in re
equipment selections. The expert
discusses
the
interesting
and
more
cent
years.
in any one of these areas can
complicated aspects of secondaries:
profit by the book’s discussion of
For a timely and interesting dis
the
reasons why the seller is
the others. And even that rare ex
cussion on the subject of secondary
prompted
to use this means of dis
ception who is equally at home in
distributions of stock, accountants
tribution.
Some
of the factors are:
all three fields might find useful
encouraged to read Miss Merjos’
the book’s complete listing of the
1. The influence of death and
article. While the article is not
various types of equipment now of
taxes on estate holdings
specifically related to management
fered by American companies, and
2. The desire for investment di
services, it does cover a financial
the individual characteristics of
versification
area in which accountants need to
each machine; the glossary; and
3. The rash of postwar mergers
broaden their knowledge. The ac
the quite complete bibliography of
4. It’s a good way to “go public”
countant who reads this article will
other literature in the field.
understand better the characteris
At the conclusion of the article
Two new features incorporated in
tics of and reasons for off-board dis
the author mentions the tendency
this edition of the 1960 work are
tributions of stock by a company.
of some to regard a secondary as
discussions of information - flow
Consequently he can provide some
evidence that “smart money” is
analysis and decision tables. Infor
useful guidelines to managements
being
taken out of a stock. Here
mation-flow analysis is defined as
in the area of financial planning.
the
CPA
plays a vital role between
an event chain approach which re
After giving impressive facts and
the
sophisticated
seller and the notviews the flow of data about an
figures on secondary distributions
so-sophisticated
buyer
by recogniz
event from its origin, through files,
in recent years and making inter
ing his responsibility for the state
to output, and makes it possible,
esting comparisons with the past,
ment of facts and financial repre
the authors say, to use a processor
the author presents some of the dis
sentations as set forth in the pros
to analyze both the actual flow of
tinguishing characteristics of such
pectus.
If a potential investor is to
data in an existing system, and the
distributions:
judge a company’s current circum
planned flow in a proposed system.
stances and future prospects, he
Decision tables, which the au
1. They generally involve sizable
must rely on the dissemination of
thors believe are a promising al
blocks of stock.
adequate and accurate information
ternative to detailed flow charting
2. The seller has the opportunity
which meets the regulations of the
in both the design and programingto approve of the distribution in
SEC as well as the Code of Pro
coding phases of systems develop
advance when the transaction takes
fessional Ethics of the AICPA.
are forms in which all con
place at a fixed price (the usual
Where high standards are followed
arrangement).
ns relevant to the problem

on financial statements for SEC
being considered are listed at the
3.
ers pay the commissions
alysi
registrations, the investor in a sec
top and all actions taken to solve
on secondaries as the buyers obtain
ondary distribution is best able to
the problem at the bottom in the
the stock at a net price.
devote the same careful attention
order of their execution.
4. Brokers have a strong induce
to intrinsic values as is required
The inner technicalities are too
ment to push
as their
when making
in the
detailed to discuss here, but in ef
concession is more in contrast to a
open market.
fect a decision table is a type of
round-lot sale on the
of the
If after reading “Surge of Sec
written flow chart. According to the
exchange.
ondaries” the accountant is only
5. Although the commission is
authors, they “show conditions and
more fully aware of his important
larger the seller is able to dispose
operations in a more clear and or
responsibilities in connection with
derly fashion [than flow charts]
of his stock at an advantageous
secondary distributions of stock,
price level—especially a case in
thus facilitating careful and com
then the reading of this article will
plete development of the problem
point when there
a
market
have been a worthwhile endeavor.
for the particular security.
logic during both the problem an
Dean S. Etteman
and ” 
s and programing stages.
6. Since most secondaries are on
Michigan State University
are Sell
A.O’R.
a firm commitment basis, the seller
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LIKE WHAT YOU'VE SEEN ??????

N

OW THAT YOU HAVE HAD AN OPPORTUNITY to read this issue of

Management Services, we hope you will agree that it promises to

make a major contribution to the critically important area of business
planning, systems and controls . . . one that you cannot afford to over

look in view of your own business and professional interests and re

sponsibilities.
Management Services stands ready to serve—in the most authorita
tive way possible—every accountant in public practice, government or
industry; every management consultant; and every executive whose re
sponsibility it is to provide top management with the information and

tools needed for decision making and the effective control of operations.
Chances are that you have already arranged to receive the magazine

regularly. (Nearly 15,000 accountants and business executives have
become charter subscribers in response to our advance announcement of
publication.) But we wish you would take a moment to consider the

extent to which Management Services can benefit other members of your
firm, your business associates or your clients’ management personnel.

We feel certain that many of you will want to bring the magazine to their

attention. As a matter of fact, a number of firms plan to order subscrip
tions for their clients.
Published every two months by the

American Institute of Certified Public Accountants

SUBSCRIPTION RATES
ONE YEAR $7.50

THREE YEARS $20.00

No additional charge made for subscriptions
mailed to points outside of the United States.
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666 FIFTH AVENUE NEW YORK, NEW YORK 10019
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IT’S
YOUR
MOVE,
BUSINESS
Business needs every kind of man. But for strategy
moves, it counts more and more on the college man.
That is because higher education gives executives
the mentality and skill, the capability and special
ized knowledge so necessary to shoulder the man
agement burden.
Today business is absorbing the largest share of the
college product. By this measure, it owes higher
education the largest share of debt.


There is no time like the present to face this obliga
tion. The cost of leadership has gone up. Our col
leges are in a squeeze. Many need libraries, class
rooms and teachers.

These
the needs of a growing society. But auto
mation is adding another demand, namely, that we
educate our national manpower to wider usefulness.
College is business’ best friend—support the col
lege of your

COUNCIL FOR

Published as a public service in cooperation with
The Advertising Council and The Council for Financial Aid to Education.
EDUCATION
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